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Negligence and Procrastination 


HEY are few who have not heard the 
fable of the children innocently starting 
the snowball, which, rolling down the 

mountainside, attained such a size and mo- 
mentum that it wiped out a whole village. 


This story contains a thought and a warn- 
ing for the negligent and procrastinating 
engineer. If he allows the little leaks and 
defects in his plant to grow in size and num- 
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ber, some day the accumulated mass will 
gain such magnitude as to engulf the plant, 
and the engineer will sit beneath the debris, 
as at the foot of the mountain, appalled, his 
energy and volition gone. From habitual 
disuse he will be unable to cope with the prob- 
lems before him, and worse still, he will doubt- 
‘ess learn, when too late, that his influence with 
iis employers is lost and that they would not 





trust him to spend the money needed to pull 
the plant out of the mire. 


Often it takes but a few moments to per- 
manently repair a defect which, if allowed to 





continue, would mean many times the same 
work and perhaps an expensive replacement. 
Then too, defects multiply rapidly and there 
is the more serious consideration of the bad 
accident that may have had its beginning in 
a comparatively small way. 


Negligence and procrastination in small 
things culture the germ of indifference in 
larger and more important affairs, and the 
engineer who sits contentedly by and fails to 
attend to the little defects in his plant is 
paving the way for his own downfall and an- 
other’s opportunity. 

[F. C. Holly, Memphis, Tenn.| 
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Appalachian Hydro-Electric Development 
By WarrEN O. RoGers 


SY NOPSIS—This development will consist of five power- 000 hp. Already developments Nos. 2 and 4, with 
plant installations on the New River, Va. Two of these combined output of 29,600 hp., have been completed. 


have been completed with a total electrical output of 29- Development No. 2 consists of a dam, the main spil! 
000 hp. When the five plants are in operation the com- way of which is 504 ft. long and the low spillway 198 f1 
bined outpul will be 75,000 hp. Vertical water turbines, long. The power house is built in one end of the dan 
of the single-runner type, are directly connected to in- the overflow of which is approximately 50 ft. in height 
ternal revolving-field alternating-current units, generat- The dam is built directly across the river. An auxiliar 
ing current at 13,200 volts. spillway above the power house has been constructed | 

3% cutting through a ridge and discharges into a natura 


Among the hydro-electric developments of the South, sluiceway back of this ridge; this saved approximate], 
worthy of special notice, is that of the Appalachian Power — 200 ft. of dam work. The dam is concrete and the powe1 
Co. This company was organized in May, 1911, to de- house brick and steel. There are five hand-operated ani 
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Fie. 2. No. 2 Power PLANT anp Sprttway From BELOW 


velop the water power of the New River, Va., and dis- one motor-operated 6x30-ft. Tainter gates in the ma 
tribute it by electric transmission through southwestern spillway dam, and nine spans of fiashboards. The lo 
Virginia and southern West Virginia. spillway dam has six spans of flashboards, which can 
When completed, this development will consist of five applied to a height of 8 ft. The total leneth of spill 
dams and power houses to be known as Nos. 1, 2,3,4 and is 702 ft. There is also a sluice duct for passing dr 
5. They will all be built on the New River in Carroll and — word at the end of the power house. The tailrace is 1! 
Pulaski Counties, Va. The aggregate water head will be ft. long, 90 ft. wide and has an average depth of 


225 ft. and the total capacity of these plants will be 75,- ft. Approximately 11,000 cu.yd. of excavation was ma 
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Powrsr House No. 2 28-ft. motor-operated, screw-actuated sluice gates. With 


There are four 5000-hp. (electrical) vertical-shaft units the flashboards in place the average head of water to the 
















in this power house, a view of which from above and be- wheels is 53 ft. The Tainter perce and flashboards are for 
low the dam is given in Figs. 1 and 2. The waterwheels Stor!ag the water and regulating the head. By this ar- 
ire of the single-runner wats type. The wheel rests Ped 
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Fic. 4. Cross-section or Sprtpway Dam, No. 4 
Fic. 3. Concrete WHEEL PIT DEVELOPMENT 
on a circular concrete foundation, and water enters the rangement ample water can be stored above the dam for 
wheel casing through a spiral-shaped casing formed in operating the plant at any daily load factor. 
the conerete of the foundation. This construction . is 


mek as igs ' Excirer UNtts 
shown in Fig. 3, which is a view in the wheel pit. ree 
These four waterwheels are coupled by vertical shafts Between Nos. 2 and 3 generators are two water-turbine- 


to four 4000-kw., 13,200-volt, three-phase, 60-cycle gen- driven exciter units. The wheels are of the inward dis- 
U ’ / ! 


o 5 10 0 30 
Lisiit L 4 J 















































































































































































































oI 
Air Vert 




































Generator Field Pheosiats ie =n 13,000V Bus Sirocture . Station™, on 
| : ee MLL fugit | Ratner 
Lk | Governor | 130001, incnanes ginny 1 \ \ in 
| \ | im Hard Contre, |Q_960verhnor- ‘| ap pele, ’ | 29 \ \, 


i 
| 


ido 











ECEN \ GLEN en 





























Fie. 5. Prawn or No. 2 Power Hovuse 


crators of the internal revolving-field type. The speed i charge, single-runner type and are rated at 430 hp. eaeh. 
16 r.p.m. The water from the wheels discharges through They are set vertical and are shaft connected to two 
concrete draft tubes into the tailrace in the river bed. 600-amp.. direct-current, 250-volt 


generators, running at 
ater is admitted to the waterwheels through eight 14x 330 r.p.m. The 


speed of the units is controlled by a 
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Fic. 6. PANorAMIC VIEW, SHOWING No. 4+ PoWER PLANT 


special type of oil-actuated hydraulic governor. The same 
type of equipment is installed in No. 4 power plant, the 
only difference being that in the latter plant the two ex- 
citer units are located at one end of the generator room, 
and are of slightly smaller capacity. 


Oi, Pumps 


Both power houses contain two triple-plunger, motor- 
driven oil pumps for operating the governors. The motors 
are of the induction type and of 25 hp. capacity. They 
operate with three-phase, 60-cycle current, of 220 volts, 
at a speed of 845 r.p.m. The motors are gear connected 
to the pump crankshaft. 


ALR COMPRESSORS 


A 7144x54x6-in. motor-driven air compressor is at one 
side and at one end of each plant. The 10-hp. motor is 
of the induction type. It operates with three-phase, 60- . 
cycle, 220-volt current, at a speed of 1145 r.p.m., and is 
gear connected. The air is used to maintain a uniform 


pressure of 200 Ib. in the tanks of the oil svstem sup 
plying the turbine governors. 

No. 2 building is brick with concrete foundations. — |i 
is 162144 ft. long and 891% ft. wide from the rack to the 
end of the draft tube. As the electrical equipment is prac- 
tically the same in both plants the description of No. 2 
installation will apply equally well to No. 4. 

A cross-section of No. 2 spillway dam is shown in 


Fig. 4, and a plan view of No. 2 power house in Fig. 5. 


No. 4 DreVELOPMENT 


Although No. 4 development is the smaller of the two, 
it is of no less interest. It is between Mountain Island 
in the New River and the river bank. The spillway dam 
is at the upper end of the island, extending from the 
south shore of the island to the south shore of the river: 
the power house is at the other end of the island and it 
and its dam extend from the north end of the island to 
the north bank of the river. The island thus forms a 
natural headrace to the power house. 











No. 4 Power PLANT FROM ABOVE THE DAM 
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HEADRACE AND SPILLWAY DAM ON THE NEw River, VA. 


The spillway dam, which is built across the main chan- 
nel of the river, is 1005 ft. long. It has six spans of 
Tainter gates and 24 spans of flashboards designed for 61% 
ft. height. This dam diverts the water to the power house 
which, with the retaining dam, is at the lower end of this 
natural headrace. 

Below the power house is a tailrace 1900 ft. long, 60 
ft. wide and 12 ft. deep. This necessitated the removal 
of 66,000 cu.yd. of rock. This tailrace provides for an 
additional head of 15 ft., giving a total average head of 
38 ft. Fig. 5 is a general plan of No. 4 development, Fig. 
6 a panoramic view of the headrace, spillway dam and 
power plant, and Figs. 7 and 8 are views from above and 
below No. 4 power house. The building is a brick and 
steel superstructure, 126 ft. long and 34 ft. 4 in. wide, 
with a solid concrete foundation. The equipment com- 
prises three 3000-hp. units, with vertical-shaft, single- 
runner waterwheels. 

Mounted on the upper ends of the shafts of these wheels 
are three 2300-kw., 13,200-volt, three-phase, 60-cycle, in- 
ternal-wound, revolving-field generators; the speed of 
each is 97 r.p.m. Fig. 9 is a cross-section of No. 4 power 





house. Figs. 10 and 11 are views of the generating units 
in plants Nos. 2 and 4, 

The special type of double floating-lever governor used 
is operated from the generator shaft, by bevel gears and 
shafting. 
lever connected to a rocking ring above the outer casing 
of the waterwheel. 
attached to the stems of the 20 gate vanes set in the in- 
lets of the waterwheel casing. As the speed of the wheel 
increases the governor closes the gate vanes enough to 
shut off the flow of water to the wheel and to maintain a 
constant apeed. If the wheel tends to slow down the 


[t is oil controlled, and operates a piston and a 


The rocker ring operates the arms 


vahes are opened. 

The exciter waterwheels have 14 gate vanes, similarly 
controlled. The generating and exciter units in both 
plants are governed in the same way. The shaft of each 
unit is hung on roller bearings at the top with two steady- 


ing bearings below the generator. These bearings are 


lubricated by a gravity-flow oil system, oil from the bear- 
ing flowing to a well and is pumped to the bearings 
again by a small rotary pump, belt driven from the gen- 
erator shaft. 














Fra. 8. No. 4 Power PLANT FROM BELOW THE DAM 
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concrete balcony above the switchboards. The field rheo 
stats are on the balcony, also the lightning arrester wit! 


» 


the helical choke coils on the two No. 000, 13,200-yoli 


The waterwheels operate with a head of 38 ft. Water 
is admitted from the headrace to each wheel pit through 



















































































































































two 14x25-ft. motor-operated, double-screw lift gates. The : 
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Fic. 9. Cross-SECTION oF Power Housrt No. 4 








Power, 


Fig. 12. SrcrioN THROUGH SUBSTATION 


wheels set on a concrete base, the walls of which are 4 lines which extend to the transformer house near No. 2 
ft. thick, with a draft tube in the center. plant. ; . 

Each generator is equipped with an indicator to show Exciter Units 
the gate opening, also a speed tachometer. In case of 
accident to the governor and when starting up the ma- 


Both exciter units are at the end of the generator room. 
Each is of 250 kw. capacity and generates 250-volt cur- 
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Fic. 10. No. 2 Generator Units Fic. 11. No. 4 Generatror Units 


~ 


chines, the flow of water to the waterwheels can be rent. The waterwheels are of the inverted, single-runne! 
Francis type, each of 250 hp. capacity. The oil pumps 


controlled by hand. 
. ' and air compressor are of the same design and size 
ELectTRrIcAL ControL APPARATUS - 

those of the No. 2 development. 


In both plants the switchboard apparatus controls only 
the generators. The switchboards are at one side of the 
building. Back of them are the busbars, in concrete iso- Electrical energy from both power plants is carried 
lated compartments. All oil switehes are remote con- overhead lines supported by wooden poles to the step- 
trolled and are of 13,200 volt capacity. They are on the transformer house adjacent to No. 2 development. 
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TRANSFORMER Howse 
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cross-section is shown in Fig. 12. Here the electrical en- 
ergy is transformed from 13,200 to 88,000 volts and dis- 
tributed over the high-tension transmission system. This 
transformer house is designed for ultimate extension, so 
that all of the power from the Nos. 1, 2, 3 and 4 develop- 


7 2 





Fic. 14. 6000-Kv.-A. 
TRANSFORMERS 
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Fic. 13. CHOKE CoILs 





ments will concentrate at this house and be regulated 
and distributed from it. Fig. 13 illustrates the arrange- 


ment of the choke coils. 
At present there are four 6000-kw., water-cooled, three- 
phase transformers (Fig. 14) with 13,200-volt primaries 





ER 107 
lines outgoing from the transformer house, one direct to 
Galax, one to Wytheville and on the same poles with the 
first of the higher tension lines, and one to Hiwassee, 
mounted on the same poles as the second of the higher 
tension lines. 








Fic. 15. SINGLE-PHASE 


fan 1G. 16. 
[RANSFORMERS Fic. 16 


OIL SWITCHES 


The company has a large distribution system in the 
Pocahontas coal fields radiating from the Switchback and 
the Coalwood substations. 
have been made with collieries to provide power for their 
coal-mining operations. This is probably the first in- 


There a number of contracts 


MECHANICAL EQUIPMENT OF NOS. 2 AND 4 PLANTS OF THE APPALACHIAN POWER CO. 

No. Equipment Make Purpose Kw. Volts Amp. Phase Cycles R.p.m. Hp. Size Manufacturers 

4 | ( Main units 116 3500 i a 

3 eee eee eT 97 3000 | I. P. Morris Co 

2 Water wheels... . Francis | Secieer unite 360 130 

2 | 330 250 

4 : { Main units 4000 13,200 3 60 116 } 

nae | come 2300 13,200 3 60 97 General Electric Co 

a (ie ere esse Tiseat ‘ia Exciter units 250 250 1000 360 

2° } re eee } 250 250 600 330 

4 » Governors. Hydraulic { poate units Lombard Governor Co 

) uxciter units 
4 ee Plunger Oil ; Deane Steam Pump Co. 
4 Motors.... Induction Oil pumps 220 70 6 60 845 25 Westinghouse Electric and Mfg. 
‘oO. 
2 Compressors Motor driven Compressed air : : = 74xix6” Ingersoll-Rand Co 
2 Motors....... Induction Air compressors 220 26 6 60 1145 10 General Electric Co. 


and 88,000-volt secondaries, together with the various 
regulating and controlling devices, consisting of 21 oil 
switches, all remote and 12 lightning ar- 
resters on a balcony over the transformers. The bus- 
the trans- 
formers are on trucks and can be rolled out of their bays 
if it becomes necessary. 


control, 


bars are in conerete isolated compartments ; 


3] 
a, 


The low-tension, 13,200-volt inlet lines enter the house 
15 ft. above the main floor; the high-tension 88,000-voli 
outlet lines are 591% ft. above the floor. 


ers are delta connected on both sides. 


The transform- 
Figs. 15, 16 and 
{7 show oii switches, single-phase transformer, and the 
switchboard of the transformer station. The latter is on 
the ground floor. 

From the transformer house there are three outgoing 
88,000-volt lines. One extends to Switchback via Blue- 
field. The second goes direct to Roanoke, but there is a 
vranch from this line near Pulaski going through Pul- 
uski and on to Bluefield and Switchback. This provides 

double circuit into Switchback. The third high-tension 

he runs direct to Saltville. There is also a high-tension 
he connecting the Switchback and the Coalweod sub- 

‘tations. 

In addition there are three 13,200-volt transmission 

















Fic. 17. Suspstatrion SwITCHBOARD 


stance where a water-power development has supplied 
power to coal mines. 

The company also operates the utilities in the towns 
of Marion, Wytheville, Pulaski, Bluefield, Pocahontas, 
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Welch and Keystone. 
Railway & Light Co. 

In addition to the hydro-electric plants there is a 7500- 
hp. steam plant at Switchback, W. Va., which has been 
leased by the company, and will be used as a reserve sta- 
tion and to supplement the power from the hydraulic de- 
velopments. This steam reserve will be in addition to 
that available from the various steam plants of the utili- 
ties purchased by the power company, and also to the 
steam power available from the steam plant of the Roa- 
noke Ry. & Light Co. The map, Fig. 18, shows the 
water power, transmission line and district served by these 
hydro-electric developments. 

Viele, Blackwell & Buck, of New York City, are the 
consulting engineers; and built the hydraulic develop- 
ments and the high-tension transmission lines and sub- 
stations. il. M. Byllesby & Co., of Chicago, are the en- 
gineers and managers of the company and built all the 
low-tension distribution system in the coal field and in 
the different towns which are now being supplied by the 
company. 


It also sells power to the Roanoke 


9 
ry 














] ff enc, ees 








“ | “\\e 
3 “ee, xn 
\ Fries el N yor rye 
\ RIVER alax i Real 


j NENA /Mtairye - 
oy 20 Mites SS — WR) 


ya 


poor Ry - 
‘ GoDKIN & I 


+ 
NORTH ty, CA Rp? .R. 

yh 

"Ston-Saleme 4 N'A 

Numbers 2,4 Indicate Present Water Power Developments 
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How Many Boilers to Operate 


By G. B. MuLitoy* 


SYNOPSIS—When the rate of feed is known, the chart 
gives the number of boilers to be operated at full rating 
as desired. 
33 

ln Armour & Co.’s Chicago plant, at the Union Stock 
Yards, the steam for power and factory purposes is gen- 
erated by thirty-two 375-hp. Wickes vertical boilers. A 
three-stage Allis-Chalmers centrifugal pump, having a 
rated capacity of 1200 gal. per min. and direct-connected 
to a Kerr turbine discharges the feed. water through an 
8x4-in. extra-heavy Venturi tube. The flow through the 
latter is registered by a tvpe “M” indicator and recorder. 


Thousand Pounds. of Wetter Evaporated per Hour 





POWER Per Cent. of Load on Boilers 


CHart SHowrina NuMBER OF BOILERS TO OPERATE 


The fact that this instrument is arranged to indicate in- 
stantaneous flow as well as graphically record the fluctua- 
tions in the load carried throughout the 24 hr. makes 
it a desirable form of meter. 


*Engineer of tests for Armour & Co. 


_ the interpretation of which is as follows: 


Due to the absence of any mechanism or projection 
within the Venturi tube the flow of water is unobstructed 
and this is desirable in any method of boiler feeding. 
From a curve which is supplied with each meter a cor- 
rection factor enables the observer to determine the cor- 
rect flow throughout a wide range of temperatures. 

Not long after the installation of the meter the value 
of the data yielded was better recognized and extensive 
use was made of it. Previously there had existed no means 
of accurately determining just how many boilers were re- 
quired to carry the load or within what per cent. of rating 
the boilers singly or collectively were working. Under 
ordinary conditions there is a certain load with which the 
best results are obtained from any given boiler and when 
it so happens that the steam for a given plant is gen- 
erated by a battery of the same design, rating and furnace 
setting, only enough boilers should be in service at any 
one time to handle the load in the most efficient manner. 

For this reason the chart herewith shown was developed, 
The ordinates 
represent pounds of water evaporated per hour, the ab- 
scissas the per cent. of normal rating developed and the 
diagonal lines the number of boilers required to satisly 
the above variables. Assuming from a series of tests mad 
on the test boiler that 20 per cent. overload is the most 
efficient operating load, the chart shows that for a flow 
of 300,000 Ib. per hr., as indicated by the meter, 22 boi! 
ers are required. For normal rating 27 boilers would |» 
needed or if the entire 32 boilers were used they would 
develop 83.5 per cent. of their rated capacity, assuming. 
of course, that each boiler was doing its share of 1 
work, 

So simple is the chart that it indicates at a glance 
just what rating the boilers, considered as a unit, are « 
erating, when the number in service and the rate of f 
are known. It may be assumed without question that 1 
results developed with the test boiler are generally ne 
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attained with each and every boiler in any one plant. The 
firemen naturally will show to their best advantage while 
on “dress parade.” What they do as a regular thing in 
their ordinary task of firing is another story. But, by 
keeping a close watch on the coal pile, conditions of fires, 
etc., and constantly using the accompanying chart, it is 
possible to operate any boiler equipment so as to come 


CO, Diagrams fro 
By A. 





SYNOPSIS—A number of interesting cases in which the 
results of analysis are connected with the performance of 
the fire. From the improved methods of 
firing were introduced and the system was used as a check 


results 


on the firemen. 


6 


33 
in- 
ability to connect the results of analysis of flue gases 
with the performance of the fire. It is of no use to him 
to know that CO, is low or that air is in large excess un- 


The difficulty experienced by the average man is 


less he knows how to correct the condition, and it is only 
by establishing a very direct and close connection between 
the performance of the fire and the indications of the an- 
alysis that a proper understanding may be obtained. The 
Orsat apparatus is a comparatively simple and low-priced 


POWER 


LOY 


Within a close fraction of test conditions. Operating with 
the correct number of boilers for any given load will help 
to reduce to the minimum the cost of generating a unit 
quantity of steam, because the lower such items as labor, 
furnace and boiler repairs, radiation, loss of fuel through 
the grates, etc., are kept, the lower the unit cost of power 
will be. 


o2 
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m Actual Practice 


BEMENT*® 


to the indicator diagram from an engine, and one which 
could be intelligently read, provided it was accompanied 
by some simple explanation, as given in the examples fol- 
lowing: 

Fig. 1 shows in condition A that the fire needed clean- 
ing; that it was dirty was known, as it had not been 
cleaned for a considerable period. Now, as there was a 
considerable quantity of ineandescent coal’ on the grate, 
't counld not follow that the air supply was not sufficient. 
The real reason was that the entrance for air through 
the fuel bed was obstructed, so that the coal while plenty 
of it was present, burned slowly; but the natural leakage 
of air into the furnace was just as large as though there 
had been a brisk fire. A few minutes later condition B 
shows the improvement brought about by cleaning the 
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COMBUSTION 
device. Its disadvantage is, for the purpose in question, 
that it is slow, and before the engineer can get the re- 
sult the condition has changed ; or that he is so closely en- 
gaged in getting the sample and analyzing it, that he 
does not observe furnace conditions, and for this reason 
the combustion performance is not “caught in the act.” 

My experience began with the indication of CO, em- 
ploying an Econometer, a device which indicated im- 
mediately the per cent. of CO, in the gases. Familiarity 
with this instrument and with the CO, determination be- 
fore making use of an Orsat gave me a knowledge of the 
process, which never would have been acquired with the 
Orsat apparatus. I learned to watch furnace con- 
ditions, making this the main thing, and the reading of 
CO, accessory to it. 


sool 


For example, the condition, which 
might have been the cleaning of a fire, was noted, the time 
Written down and observations made at one- or two-min- 
wie intervals of the CO, produced. Afterward these data 
Were used in the preparation of a diagram, using per 
cent. of CO, as the vertical and time as the horizontal 
scale. This gave a diagram in many respects similar 


*Consulting engineer, 29 South La Salle St., Chicago 


STOKER 


fire: that these two conditions were, as Is described, Is 
shown by the following analysis with the Orsat apparatus. 


A B 
Conditions of Fire Dirty Clean 
co, 6.5 13.0 
CO. 2.5 0.0 
O | 6.0 


Thus it is apparent that one knowing from observation 
A and 6 could immediately interpret 
the curve or diagram, and this method followed in all 
cases will make each example perfectly clear. 


the conditions at 


The remarks applying to Fig. 1 are also clearly illus- 
trated in Fig. 2. This diagram is from a sloping grate 
stoker, with a dump grate at the bottom. 
with 9.5 per cent. CO, the fire was cleaned, 
result that the CO, immediately dropped to 3 


seginning 

with the 
a per ceent., 
recovering directly, however, when the dump grate was 
closed, and facilitated also by the fact that the firemen 
poked down out of the hopper on to the stoker grate a 
large quantity of fresh coal. The CO, rose to 12.7 per 
cent., after which it rapidly declined to 5.3 and soon re- 
covered to a little over 12 per cent. 

In this digaram there are two serious drops in CQ,. 
The first one was due to excessive air, but with fuel in 
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excess the second drop was due to an enormous volatiliza- 
tion from the coal, and instead of the carbon having 
a chance to enter into combination with oxygen it flowed 
away in great masses of smoke. This conclusion is veri- 
fied by the fact that when this excessive fuel had burned 
down to normal condition the CO, rose above 12 per cent. 
Before the CO, determination was employed, it was 
thought that this excessive poking down of coal after 
cleaning was a desirable thing. After the facts were dis- 
covered, practice was so corrected that CO, rose immedi- 
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” 
Fig. 


Curve 


6 shows two curves taken from a Hawley furna 
B shows the performance which habitually j) 
vailed when the men were especially careful. The ris 
in CO, followed poking the fire on the upper grate. 'T 
practice was to poke down a certain amount of © 
from the upper grate and allow it to burn in a pile 1 
the lower one, with only an indifferent leveling of 

lower fire. Thus it appears that as the fire was pok 
CO, rose, and as the fire on the upper grate became co) 
pact again and the fire on the lower grate burned awa 









































Time in Minutes 


4. Errect or LEVELING 
FIRE 


lia. 


ately after cleaning the fire and proceeded at the maxi- 
mum, the second drop being entirely absent. 

Fig. 3 shows results from hand firing typical of usual 
good practice. The rise of CO, accompanying the ap- 
plication of fresh coal is distinctly shown to a certain 
point, after which as the fire burns away it drops. In 
this case the second firing is seen to be better than the 
first one, because the CO, goes higher and continues 
longer. From this performance one may readily study 
the best method for hand firing. 

Results of hand firing where the fuel bed was in a very 
open condition, allowing excessive air to flow through it, 
are shown in Fig. 4. At the interval when CO, began to 
increase, the fire was leveled with a rake and the open- 
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Fie. 5. DIFFERENT KINDS 
oF HAND FIRING 
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in Minutes 


Fic. 6. Frrinc In HAWLEY 
FURNACE 


CO, fell, to rise again at the 
a considerable interval. 


next poking which was at 
As it was apparent that when the 
fire was poked and the bottom grate leveled CO, rose, 
it would appear that a continual poking and a continual 
leveling would remedy the condition. 

Therefore, in the experiments, the fireman devoted his 
entire time to poking the fire of the upper grate and 
keeping that on the lower grate level and clean. Th 
result was that the boiler, which had 3500 sq.ft. of heat- 
ing surface and 120 sq.ft. of grate surface, half of which 
was in the upper grate and the rest in the lower, pro- 
duced 850 hp. The labor was beyond the continual en- 
ohne man, so the draft was reduced and _ thi 
coal-burning capacity brought down to the ability of the 


durance of 
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Power Time in Minutes 
Iie. %. CLEANING FIRES IN 


Haw Ley FURNACE 


ings closed. The air supply was more thoroughly em- 
ployed and the CO, increased from 4.5 to 14.5, gradual- 
ly dropping as the coal burned away. 

Examples of the work of two different firemen are 
shown in Fig. 5. The furnace was large with six doors to 
be fired by hand. It was observed that whenever fireman 
A added coal the CO, dropped slightly because he dumped 
the coal with little or no care. Previous to the making 
of this diagram, it was not realized that there was any- 
thing wrong with his method. Fireman B, however, broke 
his coal properly and spread it carefully, with the re- 
sult that a rise in CO, immediately followed each firing. 
As the furnace was large the firing was continuous, with 
slight intervals between shovels but with no decided in- 
tervals between firings. 


Time, in Minutes 
Fig. 8. 
Excess Arr 


Time in Minutes 
LARGE COAL AND Fic. 9. Coat Low IN 
Hopper of CHAIN 


GRATE 


man. At this point proper manipulation gave the effi- 
cient performance indicated by curve A, which Is 1 
marked contrast to previous practice shown by curve B. 

Some typical examples of the results due to the time 
taken in cleaning fires in the Hawley furnace are shown 
in Fig. % The first diagram, showing a large drop, 
represents a condition with which no one found fault 
until a CO, diagram had been made. The second «ia- 
gram shows what was readily attainable after a little ex- 
perience. 

Fig. 8 illustrates a serious trouble. The plant was 
equipped with Hawley furnaces and screenings had 
used, the fuel bed being about 8 in. deep. In an ener- 
The men being 
familiar with an 8-in. fire followed that practice “ith 


gency it was necessary to use lump coal. 
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the lump coal. As only the edges of the lump came 
together, large spaces were left for the flow of air, and 
this air was in such excess that nearly all the heat went 
up the chimney and there was little or none available for 
making steam. An inspection of the fires did not reveal 
the difficulty, as the coal burned rapidly, the fire roared 
and the men were shoveling in lots of coal. No one 
thought to look at the Econometer, which was in opera- 
tion, and the trouble man was sent for. Upon his ar- 
rival he looked at the instrument and saw only 2 per 
cent. of CO,, which suggested excess air. A glimpse at 
the fire confirmed this. He ordered the fireman to “‘fill 
up the furnace, pile it full of coal.” As he began to 
add the coal, CO, increased. After the fireman had put 
in coal enough to make the fuel bed about twice as 
thick, CO, went to 8 per cent. At this point the fireman 
seemed satisfied, but was told to again fill up the furnace. 
He shoveled it entirely full, and the result was an in- 
crease of CO, from the point marked “second thickening 
of fire’? to 16 per cent. When this had been done, the 
fireman sat down for an hour and watched it burn, and 
with this and the other thick fires steam was made in 
abundance. 

A drop in CQO,, caused by letting the fuel in the hop- 
per of a chain-grate stoker get low, is shown in Fig. 9. 
Many firemen think that it does no harm to let the Fuel 
get low in the hopper, provided it does not get below 
the gate. This diagram shows the result of the coal being 
only a little way below the top. The CO, dropped from 
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Fic. 11. AN EMER- 
GENCY CURVE 


Fic. 10. SHort Fire 
WITH A CITAIN 
GRATE 


10 down to 7 per cent. and rose again as soon as the hop- 
per was filled. Fig. 10 shows the result of allowing the 
fire to get short on a chain grate, and illustrates its re- 
covery when the fireman “winds up” the grate. 

Fig. 11 shows the advantage of sometimes being able to 
ascertain what has occurred in a past emergency. The 
plant from which this diagram was made was new and 
equipped with a CO, recorder. Trouble had been experi- 
enced from bridge-walls collapsing and a number of re- 
pairs had been made without knowing the cause. One 
day the COQ, machine happened to be connected with one 
of the boilers during the time that a bridge-wall failed. 
When the expert arrived to look into the trouble he asked 
at what time the trouble occurred and was told that the 
boiler was taken off immediately after three o’clock. Con- 
sulting the record shown in the diagram, it was ap- 
parent that CO, had risen to a high point a few minutes 
after three o’clock. 

As a very high CO, indicates very high temperature, 
this evidence suggested that temperature may have played 
a part in the failure. An investigation showed that the 
interior of the bridge-wall contained common brick and 
was faced with firebrick. When an unusually good com- 
bination in size of coal entered the fire, CO, and tem- 
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perature rose to a high point, with the result that the 
common brick melted and ran out of the wall, allowing 
the firebrick to collapse. . 

A plant equipped some years ago with Hawley furnaces 
made use of an Hconometer to which a recording device 
had been attached. From each of the furnaces a pipe led 
to a header located at the instrument. Each one of these 
pipes had a stop-cock in it, so that any one of them could 
be cut in on the instrument. Experience showed that 
while the firemen were being watched they did much bet- 
ter work than when they were not. When the making of 
a record of CO, began, the men would look at the header 
to,see what furnace was cut in and after they had dis- 
covered it, that one would receive special attention: the 
header was then so covered that they could not see which 
line was in use. Their next move to “beat the machine” 
was to take each furnace in series and do something ab- 
bormal with it while the instrument was carefully 
watched. In this way they again located the furnace 
from which the record was being made. The next step 
then was to cover up the front of the instrument so that 
they could not see it, with the result that a decided im- 
provement In ecohomy Was secured, 

Another example of the use of the instrument occurred 
in a plant which was equipped with a long row of boilers 
served by chain-grate stokers. The foreman whose office 
was in a little inclosed building carried a pipe along the 
whole battery, with branches to each furnace. This pipe 
ran behind the setting and in such a way that the fire- 
men did not have access to it. When the foreman became 
suspicious of the workmanship of a fireman, he would 
cut on the furnace to the instrument, and when CO, fell 
he would walk back to the man, look into his furnace and 
call his attention to a short fire or some other condition. 
In this Way he was able to immediately locate trouble. 
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Scharf Smoke Prevention System 


The accompanying illustration shows the Scharf system 
of smoke prevention, based on the use of intermittent 
steam jets and automatic regulation of the air supplied 
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BortLeR EQUIPPED WITH SCHARF SMOKE-PREVENTING 
SYSTEM 
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rod A, connected to the arm B by a toggle joint, causes 
the shaft (' to rotate part of a turn. This lifts the arm 
KE and the vertical rod D and the lever /, hinged at G, 
is raised to a horizontal position. This action raises the 
plunger in the oil-filled dashpot H and the lever valve J 
in the supply pipe of the steam jets is opened. 

When the furnace door is closed, the dashpot piston is 
released, which then commences to sink to its original 
position. It also opens the half doors J, permitting an 
ample supply of air to enter the furnace over the fire. 
When the piston reaches its lowest position the half 
(loors are closed once more and the steam jets are com; 
pletely shut off. 

The time required for this operation can be varied to 
suit firing conditions by adjusting the bypass valve which 
controls the flow of oil from the under to the upper side 
of the piston. 

This system is manufactured by the Power Efficiency 
Corporation, Detroit, Mich. 
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Large Producer Gas Plant 


The Canadian Car & Foundry Co., Fort William, Ont., 
has recently installed three 600-kw., 60-cycle, three-phase, 
500-volt, alternating-current generators which will be 
driven by producer-gas engines. It is claimed that this 
will be the largest producer-gas plant in Canada. The 
engines are of the single-tandem, horizontal, double-act- 
ing, four-cycle type, with cylinders 28x36 in. and operat- 
ing at 150 r.p.m. 

The main gas plant consists of four double bituminous 
coal generator sets, and was originally intended for heat- 
ing purposes, but as it is necessary to intermittently 
change from the water-gas operations to producer gas, it 
was decided to utilize the waste, or producer gas, for power 
purposes. This gas will contain more than 10 per cent. 
hydrogen by volume and is particularly suitable for use 
in gas engines. _ 

The fuel gas, which will be used for furnace work, will 
have a heat value of 300 B.t.u. per cu.ft. and will contain 
about equal parts of hydrogen and carbon monoxide. 
The operation of the producers will be such that it will 
be practically impossible to mix the gases; that is, the 
regulation of the gas will be automatic, eliminating any 
liability of water gas being carried to the engines. In 
the use of double generating sets the gas is drawn off the 
top of one generator and down through the incandescent 
coal mass of the other, the tar being consumed and con- 
verted into gas, thereby increasing the efficiency of the 
plant. The resulting deposits of soot will be disposed 
of through a Thiesen washer.—Flectrical News. 
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New Wheeler-Balcke Natural Draft 


Tower 

In locations where condensing water is scarce, a prop- 
erly designed cooling tower becomes equivalent to a 
natural water supply. If it operates with natural draft 
and no fan is used, the chief item of operating expense 
is the cost of lifting the water to the distributing system. 
The primary essentials for effective cooling are large ca- 
pacity for dissipating heat to the atmosphere so that a 
large volume of water is cooled, and ability to dissipate 
this heat at a low temperature so that the water may be 
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cooled as much as possible. To accomplish this, the water 
must present an extensive cooling surface to the air ris- 
ing within the tower, and, secondly, there must be a 
brisk and vigorous air circulation. 

In the new Wheeler-Balcke natural-draft chimney-type 
tower, illustrated herewith, the cooling is done on tli 
“drop and film” principle. The cooling stacks are ar 
ranged in zigzag tiers which offer little resistance to thi 
upward flow of the air. The cooling laths retard thy 
downward flow of the water, spread it out into thin film: 
and break it up into drops. Fig. 1 shows the construe 
tion of the tower. At the top is the vapor outlet, beneati) 


a t Vapor Qutlet 











Water .- 
Distribytio 





\| Coolin 
11S vaeit 











Layout OF CooLina Towrr 


TYPICAL 


Fia. 1. 


is the chimney, and next the water-distributing system 
which receives the water to be cooled from the water-inlet 
pipe and discharges it over the whole surface of the 
tower. Immediately below the distributing system are 
the cooling stacks and the air inlets; and at the lowest 
point is the cold-water well in which the water is col- 
lected and drawn off to the condenser. 

The chimney and vapor outlet are of eypress boards 
supported by a framework of yellow pine, both woods be- 
ing specially treated to prevent deterioration. The main 
trough into which the water is discharged from the inlet 
is of cypress planks 1144 in. thick. From this trough the 
water flows into lateral gutters, which in turn distribute 
it over the entire area of the tower by means of iron 
pipes arranged at equal intervals in the length of the 
gutters. The water falling from these pipes impinges 
upon galvanized-steel splash plates which break it up into 
a fine spray. In the form of spray the water then drops 
upon the triangular cooling laths below, which are ar- 
ranged in zigzag tiers, as shown in the accompanying 
drawing. The zigzag arrangement insures the breaking 
up and turning over of the water without presenting hig! 
resistance to the rising column of air. The comparativ: 
space occupied by the cooling stacks and the location 0! 
the air inlet is apparent in the drawing. 
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In large towers the multicellular design, shown in Fig. 
2, is used. Owing to the resistance of tle falling shower 
of water, air will not penetrate to the center of the large 
tower, and the water in that region will not be cooled as 
efficiently as that falling in other parts nearer the shell. 
With the multicellular design, air is evenly distributed 
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MULTICELLULAR TOWER WITH TEMPERATURE 
DIAGRAMS BELOW 


to all parts of the tower, and the water in the center is 
cooled to practically as low a temperature as the water 
near the shell. The diagrams below the illustrations of 
the tower demonstrate this point. Here the line AA rep- 
resents the temperature of the water entering the tower 
and BB represents the temperature of the water at various 
points in the cross-section of the tower as it falls from 
the cooling stack. In the multicellular design, it will be 
noticed that the temperature of the water as it is dis- 
charged is nearly uniform, while in the single tower the 
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WHEELER-BALCKE Tower INSTALLED AT PLANO 
WorkKS OF INTERNATIONAL HARVESTER Co. 


mperature of the water at the center is considerably 
igher than at the sides. 

Fig. 3 shows a tower of 72,000 gal. per hr. cooling 
ipacity installed at the Plano Works of the International 
larvester Co., West Pullman, Ill. As may be seen, the 
tower is erected over a concrete reservoir, which is large 
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enough for a second tower of equal size. The reservoir is 
75 ft. in diameter and has a capacity of 600,000 gal., 
forming a iarge, cold well and also a reserve supply of 
water for the fire pumps. The cooling tower operates in 
connection with two jet condensers. The tail pumps dis- 
charge directly to the distributors of the cooling tower 
through the pipe, which may be clearly seen in Fig. 
3. The elevation of the distributors may be estimated 
from the height of this pipe. The base of the tower is 
somewhat above the elevation of the turbine-room floor 
and is at a considerably higher elevation than the con- 
densers, which are in the basement beneath the turbine. 
Flooding of the condensers in case of failure of the vac- 
uum is prevented by siphons in the suction lines. 

RESULT OF TESTS OF COOLING TOWER AT INTERNATIONAL HAR- 

VESTER CO.’S WEST PULLMAN PLANT 


Date Gal. Water ’ - Air-———— 
Test 1912 per Temp Temp. Humidity 
No. Sept. Min. In Out In Out In Out Weather 
2 11 1230 112 87 71° 99 69 100 Strong wind, cloudy 
3 11 1230 112 8&5 71 102 56 100 Strong wind, cloudy 
4 11 1230 111 86 69 96 64 100 Strong wind, cloudy 
5 12 1230 105 83 71 93 56 100 Light breeze, clear 
6 12 1230 106 81 74 95 56 100 Light breeze, clear 
7 12 1230 106 82 77 97 49 100 Brisk breeze, clear 
8 12 1230 106 82 78 96 49 100 Brisk breeze, cloudy 
9 13 1200 102 82 74 91 47 100 Light breeze, clear 
10 13 1200 103 81 75 93 47 100 Light breeze, clear 
11 16 2100 97 83 65 92 73 100 Light wind, clear 
12 16 1700 101 83 68 95 62 100 Light wind, clear 
13 16 1520 104 85 72 94 57 100 Light wind, cloudy 
14 16 1520 104 85 70 95 68 100 Light wind, cloudy 
15 17 1620 99 82 63 92 84 100 No breeze, cloudy 
16 17 1280 106 82 63 96 S4 100 No breeze, cloudy 


The accompanying table is a summary of a number of 
tests conducted on this tower. It may be noticed that 
the air leaves the tower fully saturated. Tests 15 and 16 
ean be selected as showing the efficiency with which cool- 
ing is secured, even with high humidity of entering air. 
In each of the two cases cited the humidity was 84 per 
cent., the temperature of the air being 63. In test 15 
the cooling was from 99 to 82 deg., and in test 16, from 
106 to 82 deg. 

About two weeks later, on a moderately warm but dry 
afternoon, the tower was supplying ejection water at 
about 72 deg. temperature and the vacuum on the tur- 
bine was slightly lower than 28 in. In a general way, 
this shows the possibilities of the tower during the sum- 
mer. In the colder months of the year it will be evi- 
dent that vacuums above 28 in. may be obtained. 
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A Small Office Building Plant 


The Buffalo Natural Gas Fuel Co. is erecting a build- 
ing at the northeast corner of Franklin and Church 
Sts. This building will generate its own electric current, 
and as it will be one of the smallest buildings on reec- 
ord to do this, the experiment will be worth watching. 

The power plant will be a demonstration of the pos- 
sibilities of a natural-gas engine, and will consist of 
three units of 150 hp. each. The electricity thus gen- 
erated will run the refrigerating machinery, the house 
and fire pumps, the vacuum cleaner, the elevators and 
the auxiliaries. Supplementing this will be a storage 
battery which will help over the peak load and will be 
capable of running two hundred 25-watt lamps for eight 
hours. 

This plant will oceupy the sub-basement and will be 
so arranged that visitors may see the operation of the 
engines from the basement showrooms. The owning com- 
pany will occupy the first and second floors, and_base- 
ment, and the balance of the building will be rented. 
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Remote Control through Street Mains 
By ArrHur H. ALLEN 


An interesting method of remote control has been de- 
veloped by W. Duddell, president of the. Institution of 
ilectrical Engineers, and Messrs. Handcock & Dykes, 
consulting electrical engineers, of London. It is intended 
to permit street lamps to be lighted and extinguished, 
two-rate meters to be controlled, etc., from the power 
house or substation, without any other means of transmis- 
sion than the distributing mains themselves. It will 
readily be seen that such a system makes it possible to 
supply street and shop-front lamps from the ordinary 
mains, the customary method in England, and yet to 
switch them on and off at any desired time without using 
pilot leads or employing a number of lamplighters. Spe- 
cial systems of charging for electrical energy can also be 
adopted, such as that in which the rate of registration of 
a meter is accelerated during the time of heavy demand, 
and retarded during the daytime, dispensing with the 
use of two meters or a two-rate meter. 

The principle of the invention is simply that of super- 
posing upon the main supply current an auxiliary cur- 
rent of a different frequency, to which suitable relays 
respond at the points where the lamps, meters, etc., are 
situated. In the case of a direct-current supply the prob- 
lem is easily solved; the relay is placed in shunt across 
the mains, with a condenser in series with it. No current 
passes through the relay circuit under normal conditions, 
but when an alternating current is injected into the di- 
rect-current supply, as, for instance, by cutting in a small 
alternating-current generator in series with the mains, 
the alternating current flows through the relay circuit 
and actuates the mechanism, which closes a switch or per- 
forms any other desired operation in a manner familiar to 
electricians. 

Where the supply is alternating, the matter is not so 
simple. In this case the relay must be selective, respond- 
ing only to a particular frequency, and this result is ob- 
tained by correctly proportioning the inductance and ¢a- 
pacity of the relay circuit so as to produce resonance at 
the said frequency. In passing, it may be pointed out 
that selective relays are useful also on a direct-current 
supply, as they may be tuned to different frequencies, to 
effect different purposes. A large number of different 
frequencies may be employed, and the facility of tuning is 
such that a potential difference at the terminals of the 
relay may thus be obtained which is ten times that of 
the supply circuit, so that there is no risk of the relay be- 
ing aetuated at any time except the appointed moment. 
Where the supply is alternating, the inventors find it de- 
sirable to use frequencies comprised between the third 
and fifth harmonies of the supply frequency, and a super- 
posed voltage about 5 per cent. of the supply voltage. 
There is no appreciable interference between the super- 
posed current and the normal current, owing to the dif- 
ference in frequency, the former being merely a ripple. 
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ELECTRICAL DEPARTMENT 
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In practice it is found that the simple relay and con- 
denser circuit, A and L, Fig. 1, while satisfactory on 
(irect-current system, does not afford sufficient margin 
for adjustment on alternating-current circuits. If the 
tuning is sharp, so as to prevent operation by the norma] 
frequency of the circuit, a slight variation in the fre- 
quency of the superposed current will result in failure 
to operate, while if the tuning is not sharp, the relay 
may operate with the supply frequency. To overcome 
this difficulty, a second winding L, is applied to the relay, 
in circuit with a choke coil L,. The current in the latter 
circuit is nearly 180 deg. out of phase with that in tie 
normal relay winding, and practically neutralizes the ef- 
fect of the normal supply current, leaving the resonance 
current master of the situation. A compensated relay of 
this kind operates with certainty at 5 volts, 200 cycles, 
on a supply circuit at 100 volts, 50 cycles, and even if 
the supply voltage is increased by 100 per cent. the relay 
is not affected. Moreover, the frequency of the super- 
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RELAYS AND CHOKE CoILs ror REMOTE CONTROL 


posed current can be varied 5 per cent. up or down with- 
out causing failure to operate. The power absorbed by 
the relay at 100 volts, 50 cycles, is only 0.7 watt, from 
the normal supply, and the same power, at 5 volts, 200 
cycles, is sufficient to cause it to operate. To send the 
ripple over the mains, a small alternating-current gen- 
erator can be cut into cireuit, or it can be coupled to 
the primary of a transformer, the secondary of which is 
in circuit with the mains. The frequency of the generator 
can, of course, be varied according to the particular set 
of relays that it is desired to operate, and obviously the 
relays can be wound and the condensers chosen to suit 
any ordinary supply voltage and frequency. The coils L 
and LZ, on the relay can also be combined, as they are in 
Fig. 2. 

In addition to the lighting and meter applications al- 
ready mentioned, there are many other uses for this re- 
mote control system. Transformers in substations can be 
switched on and off whenever desired, the circuits of con- 
sumers who pay by contract for a fixed daily period of 
service cau be cut in and out, time signals can be give! 
to enable consumers to set their clocks right at specific: 
hours, electric track signaling on alternating-current rail- 
ways can be effected, etc. 
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Largest Direct Current Generators 


The largest direct-current generators ever built have 
just been installed in the Canal Road plant of the Cleve- 
‘and Electric Lluminating Co. There are two 3750-kw., 
275-volt, shunt-wound machines, driven at 180 r.p.m., 
through 10 to 1 Westinghouse reduction gears by steam 
turbines. Fig. 1 shows the generator on the erecting 
floor in the Westinghouse shops, while Fig. 2 is a view of 
one of the units after being installed. The former view 








Fig. 1. GENERATORS ON ERECTING FLOOR 





wives an idea of the size of these machines by comparison 
with a man of ordinary height standing beside them. 
The large gear of the speed-reduction mechanism, Fig. 
3, is 100 in. in diameter and has 259 teeth. The pinion 
has 26 teeth and a speed of approximately 54 miles an 
hour is attained at the pitch line. At full rated load of 
the generator the gear transmits over 5000 hp. and, on 
several occasions during overloads, has carried 6000 hp. 
These two machines will supply light and power to the 
business section of Cleveland. The company’s system was 
originally three-wire Edison but, as the business in- 
creased, alternating current was distributed to the out- 












POWER 









415 


lying districts. The downtown business district, however, 
was never changed and is still fed from a three-wire sys- 
tem. The company also furnishes steam heat to this 
district. 

When the new Lakeshore plant (see description in Mar. 
18 issue) was designed, it was decided to let this supply 
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the alternating current and have the Canal Road plant 
a strictly direct-current station. A consideration which 
largely determined this was the fact that the Lakeshore 
plant is nearly four miles from the business center, while 
the Canal Road plant is only a few blocks away; hence, 
the ability of the latter to supply exhaust steam for heat- 
ing. 

It is the intention of the company to run these direct- 
current generators only during the months in which ex- 
haust steam is required for heating, the Lakeshore station 
supplying the three-wire system through rotary converters 
during the other months. 
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Rotary Converter without Shunt Field 


Mr. Hill’s question in the Feb. 20 issue of Power, 
as to what would happen if a loaded rotary converter 
should lose its shunt field, is rather indefinite, as he fails 
to state the type of machine and the conditions under 
which it was operating, which would produce widely vary- 
ing results. 

In one instance, | was dusting the switchboard and the 
cloth caught on the field switch and opened it. ‘Two 
100-kw. machines were carrying the load and the station 
was running in parallel with a number of others on the 
same system, the nearest being about half a mile away. 
‘he two machines were connected in series on a three- 
wire system and were carrying about 25 per cent. load; 
the fields were very weak. When the field switch was 
opened, the machines dropped very little of the load and 
the voltage remained practically normal, as there was 
no indication of the trouble on the recording voltmeters. 

The second case happened with a 500-kw., six-phase 
machine, running alone and carrying about 75 per cent. 
load. The station was practically isolated, being con- 
nected to the nearest station, over a mile away, by one 
small line. The connection between two of the field coils 
became loose and burned off, opening the field circuit. 
The machine then carried about 50 per cent. load with 
the induction regulator in full boost position, until we 
located the trouble. The power factor was below the 
range of the power-factor meter, which indicated as low 
as 50 per cent. 

Another time one of the operators accidentally opened 
the field switch through his shirt sleeve getting caught 
on the switch. This was a 1000-kw., six-phase machine, 
running in parallel with four others of the same type 
and capacity. The opening of the field switch was ac- 
companied by some fireworks at the commutator and the 
direct-current circuit-breakers opened from the reverse 
circuit relays. These operated to open the circuit-break- 
ers when the reverse current became 50 per cent. of the 
normal full-load current. 

In all these cases, the machines were single shunt- 
wound, with an induction regulator on the alternating- 
current side, and running on a three-wire, 230-volt Edi- 
son system. 

The next time I saw this happen, was in a street-rail- 
way substation. This was a 1000-kw., six-phase, 600- 
volt, compound-wound machine, running in parallel with 
another of the same type and capacity. The operator, in 
trying to straighten a bent field connection,-broke it off. 
Instantly, there was flashing and the circuit-breakens on 
both machines opened. 

Another time, while starting from the alternating- 
current side, | forgot to close the shunt-field circuit after 
ihe machine was up to speed and after cutting in the 
machine picked up some load before I became aware of 
the fact. The machine was carrying about 10 per cent. 
load when I happened to notice the alternating-current 
ammeter showing about that much excess over full-load 
rating. The power-factor meter was out of order or | 
would have noticed the slip sooner. I reduced the load 
to zero again, the alternating-current ammeter then in- 
dicating about full-load current. Without making any 
further experiments, I closed the field switch and picked 
up the load. 

From these two indications, it would seem that it takes 
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about full-load current to run the machine and excite 
the fields and, from this point, the current increases at 
normal rate in proportion to the load. On this assump- 
tion, the power factor would vary from about 5 pe: 
cent. at no load to 50 per cent. at full load, provided it 
was possible to make the machine carry full load. 
THomMas G. THURSTON. 

Chicago, Ill. 

In the Feb. 25 issue, N. M. Hill asks what would 
happen if a rotary converter should lose its shunt field. 

I had an experience some time ago, which might be 
of interest to Mr. Hill. Being called upon to investi- 
gate operating troubles on a 200-kw., 60-cycle, self-start- 
ing rotary converter for railway service, I was surprised 
to find that the converter had been operating for a month, 
or since its installation, without a shunt field. During 
installation the field switch had been wired incorrectly, 
leaving the shunt-field circuit entirely open on either 
position of the switch. 

The converter was carrying loads up to 25 per cent. 
above its normal rating without the shunt field, but it was 
noted that it heated up more on no load, or light loads, 
than on full load, also it was noted that the alternating 
current supplied to the machine was just about the same 
whether the machine was delivering zero or full load 
on the direct-current side. 

Unfortunately, there was no power-factor meter on this 
converter, but undoubtedly the power factor was down 
almost to zero on no load and light loads, improving as 
the direct-current load increased. 

The magnetic flux required in the magnetic circuit of 
a rotary converter is produced by either of two sources: 
by current in the field windings or by current in the 
armature winding. When the exact amount of flux re- 
quired by the machine is not provided by the field excita- 
tion, it is automatically provided by leading or lagging 
currents in the armature winding. The magnetizing ef- 
fect of leading currents is to oppose the initial field flux, 
while that of lagging currents tends to assist the initial 
field flux; hence in the case under consideration, the 
field flux at no or light loads was produced almost entire- 
ly by heavy wattless lagging currents flowing in the 
armature, and this current would cause the low power 
factor and heating noted at no or light loads. 

Had this rotary converter been of larger capacity as 
compared with the size of the generating units supplying 
the alternating current, it is probable that it would have 
caused such a disturbance on the system that the trouble 
would have been detected at once, or had the converter 
been working properly at the start, and then suddenly 
lost its shunt field while running, the difference in op- 
erating conditions would have been noticed at once from 
the alternating-current ammeter readings, the heating of 
the armature, and the failure of the machine to respond 
to the moving of the shunt-field rheostat handle. 

Again, had the converter been of the plain shunt-wound 
type, without the assistance received from the series fiel« 
turns when the direct-current load came on, it is quite 
likely that the armature would have been damaged from 
heating, since the wattless currents would have remained 
high even when the direct-current load was high, and thi 
combination of the two would work the copper in the 
armature far beyond its capacity. 


Elmhurst, L. 1. S. A. LewIs. 
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The Junkers Engine—VIII 

By F. 

In the concluding article of this series it remains to 

discuss such points as reliability of operation, overhaul- 

ing, friction, and dismantling, and general economic as- 
pects of the Junkers engine. 


E. JUNGE 


PISTONS AND LUBRICATION 


The long cylinder of the Junkers engine is open at 
both ends, and the extreme sections of the cylinders are 
well away from the combustion chambers. Thus these 
parts may be kept comparatively cool, and as with every 
revolution the pistons enter these well cooled sections, a 
constant exchange of heat is maintained between the pis- 
tons and the cylinder walls. Moreover, the lubrication is 
more favorable the lower the temperatures of the lubri- 
cated parts and, owing to the subdivision of the stroke 
between two pistons the distance traversed per stroke is 
diminished, thus increasing the lubrication efficiency. 

CRACKS IN COMBUSTION SPACE 


Cracks occurring in cylinder walls are to be attributed 
largely to the stowage of heat in these parts, occasioned 
by nonuniform disposal ot the material, and the restric- 
tion of the free expansion of the castings. In the Junk- 
ers engine the combustion chamber is surrounded by a 
smooth cylindrical shell of even thickness. The ends are 
formed by simple flat piston bottoms which admit of a 
uniform distribution of the material. An unrestricted 
free expansion of these castings is thus insured. In the 
Diesel engine of normal design circumstances are decided- 
ly less favorable. The cylindrical shell inclosing the com- 
bustion space is provided with a heavy flange for receiving 
the cylinder cover. This flange, in combination with the 
clamping effect of the cover, does not permit of unre- 
stricted radial expansion of the cylinder. The cover with 
its valve casings constitutes a complicated casting, of un- 
even distribution of material, in which the local stowage 
of heat is inevitable. A free expansion of this securely 
fixed casting is impossible. These parts are thus very apt 
to develop cracks. 

VALVES 


The Junkers engine possesses only a fuel injection 
These are of 
small dimensions and can be well controlled, as regards 
heating ; undue heating of the valve springs cannot occur, 
since they are located far back from the cylinder. The 
valve-gear is simple and subject to little stress. After 
starting up with compressed air only the fuel injection 
valve-gear is kept permanently in operation. 

On the other hand, in the normal Diesel engine, apart 
rom the injection and starting valves, there are scaveng- 
ug valves, fixed in the combustion chamber. With large 
ugines these valves are heavy and as they have to be 
ccelerated, retarded and again accelerated, within a frac- 
on of a second, great stress is placed on the valve-gear. 


valve and a compressed-air starting valve. 
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Moreover, the valves are all concentrated in the heated 
cylinder cover. 


OVERHAULING, ERECTION AND DISMANTLING 


One of the chief demands with which a prime mover 
has to comply is provision for accessibility to those ele- 
ments, which are most susceptible to wear, and to those 
parts which are most likely to get out of order and cause 
a breakdown. The overhauling and dismantling work 
connected with casual and periodic inspection must be 
done within the shortest time and by as few hands as 
possible. In an oil motor these inspections cover mainly 
the cylinders, pistons and valves, their seats and ac- 
In this respect the Junkers engine offers great 
advantages, as those parts most susceptible to wear, the 
cylinders with their pistons and rings, are but slightly 


cessories. 
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150-Hp, JUNKERS 


taxed, owing to the method of guiding, the relatively small 
piston speed and the good lubrication. Thus frequent 
If, however, such in- 
spection should be required it may easily and speedily be 
accomplished by a few hands, since, for dismantling, only 
a few bolts have to be loosened. 


inspection becomes unnecessary. 


The fuel injection and 
starting valves are also easily inspected, the disconnecting 
of the valve-gear presenting little difficulty. 

In the Diesel motors employing scavenging valves the 
seats of the latter and the valve disks require frequent 
attention, involving considerable labor, for one can get 
at these parts only by removing the heavy cylinder covers 


together with their complicated valve-gear. 


Economic CONSIDERATIONS 


The cost of production for a normal power unit de- 
pends mainly on the weight of the engine, and the wages 
paid for machining. Owing to the tandem arrangement 
of the Junkers engine, the interlocking of the forces in 
the driving mechanism, the high mean pressure, ete., the 
weight of the engine figures less than that of a normal 


two-stroke-cycle Diesel engine. Also the absence of in- 
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tricate castings and governing elements, and the sim- 
o oS oD 
plicity of its parts make the machining costs less. 


LIFE AND REPATRS 


As already pointed out, the number of important parts 
given to wear are small, and delicate parts working perma- 
nently under high pressures and temperatures or other 
unfavorable conditions are absent; hence, the life of the 
engine may be considered long, whereas the running re- 
pairs and renewal costs may be considered small. 

EFFICIENCY AND FUEL CONSUMPTION 

Owing to the perfect utilization of the driving mechan- 
ism in the Junkers engine, the relief of the main bear- 
ings, the simple actuating of the pumps, the small 
throttling losses, etc., the mechanical efficiency is higher 
than that of the normal two-cycle Diesel engine, especial- 
ly for large work; because in the case of the latter, large 
outputs are to be realized only by aggregating several sin- 
gle-eylinder units. The other favorable features in the 
Junkers engines pertaining to favorable heat transmission 
in the combustion chamber and excellent scavenging 
(pure and cold charge), insure complete combustion and a 
high thermal utilization of the supplied fuel energy. The 
fuel consumption is thus kept within reasonable limits. 

The firms building Junkers engines on the European 
continent are: J. Frerichs & Co. A. G., Osterholz- 
Scharmbeck; ‘“‘Weser” A. G., Bremen; Maschinenfabrik 
“Badenia,” Weinheim; Maschinenbau Aktiengesellschaft 
vorm. Gebr. Klein, Dahlbruch; Ehrhardt & Sehmer, G.m. 
b. H., Saarbriicken ; Allgemeine Elektrizitats Gesellschaft, 
Berlin; Emanuel Nobel, St. Petersburg; Aktiengesell- 
schaft “Sormowo,” Sormovo, Russia. The accompanying 
illustration shows a 150-hp. single-acting Junkers engine 
built by J. Frerichs & Co., in Osterholz-Scharmbeck, Ger- 
many. 
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Carburetor Adjustments 
By A. L. BRENNAN, JR. 


During the past few years gasoline engines have been 
improved very materially, but the quality of gasoline ob- 
tainable on the market has deteriorated and at present 
that supplied in some localities is very inferior. Looking 
at the subject broadly it may be said that the modern 
carburetors have maintained the efficiency of the internal- 
combustion motor, but have not improved it. 

When carburetors were first called into use to convert 
gasoline into a highly combustible gas through its admix- 
ture with a given amount of air under normal conditions, 
no provision was made to supply artificial heat, the gaso- 
line being highly volatile was readily taken up by the 
air. But the value of supplying artificial heat soon be- 
came apparent, either in the form of a hot-water jacket 
or by supplying hot air or both, and this was especially 
emphasized after the quality of gasoline started to de- 
cline. In one respect the modern carburetors are superior 
to earlier models, inasmuch as they are extremely flexible 
on one setting of the needle valve and they allow a wide 
range of speeds; of course, the auxiliary air valve has 
to be regulated in some cases. , 

It is impossible to lay down any fixed rules as to the 
proportions of gasoline and air for the best mixture, as 
there is no provision made for measuring these, but in 
practice it has been found that a mixture of high effi- 
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ciency is composed approximately of one part gasoline 1 
sixteen parts air. Since these proportions. cannot 
measured directly, the next best method is that of recog 
nizing the symptoms of a faulty mixture and adjustin 
them accordingly. 

Backfiring when attributable to a faulty mixture i: 
variably indicates a weak mixture while sluggish opera 
tion usually points to a mixture that is over-rich. 

Consider a new carburetor or one known to be out 0! 
adjustment and let it be desired to get an approximat: 
adjustment that will allow the motor to be kept in opera 
tion until a further regulation of the air and gasoline can 
be had. Since the majority of carburetors are fitted with 
valves for controlling both the gasoline and air supply it 
will be quite necessary to adjust both of these and not 
merely the needle valve as is commonly supposed. Most 
carburetors operate with the needle valve open from three- 
quarters to one and one-half turns; therefore, if the valve 
is closed and then opened one turn it will generally suffice 
in getting the motor started at least. In regard to the 
air supply, a fair tension should be exerted by the air- 
check spring but should not be so great as to reduce the 
volume of gas the cylinder should get. 


After making the foregoing adjustments the motor 


should be started. If on cranking, backfiring takes place, 
this would indicate too little gasoline or too much air. 
But in most cases this trouble will be overcome by allow- 
ing a little more gasoline at the needle valve. On the 
other hand, if the motor picked up its cycle but stopped 
in a sluggish manner, this would indicate too rich a mix- 
ture and steps must be taken to reduce the amount of 
gasoline fed by the needle valve. But it must be remem- 
bered that an approximate mixture must be had in order 
that the load can be placed on the motor, for the final 
regulation of the carburetor cannot be had until the motor 
is operating successfully under its average load. 

When a final adjustment is had that allows high op- 
erating efficiency, any change that may from time to time 
be needed according to the speed of the engine can be 
taken care of by the auxiliary air valve. The needle valve 
should be left severely alone. This holds equally true 
when starting. The mixture being made slightly richer 
if necessary by recourse to the auxiliary air valve. 

Now assuming that a good carburetor adjustment is 
had, which fact is clearly indicated by good operating effi- 
ciency, but that trouble unexpectedly develops which is 
traceable to the carburetor; this may be due to any one 
or more of the following: 

Gasoline shut off or tank air locked; 

Gasoline supply exhausted ; 

Water in carburetor ; 

Needle valve or pipe clogged ; 

Carburetor out of adjustment ; 

Low grade of gasoline; 

Air intake obstructed ; 

Leaky manifold. 

A few years ago it was not uncommon for floats to 
become heavy, due to fuel soaking and thus impair the 
efficiency cf the carburetor, but this trouble is now seldom 
encountered as cork floats are covered with a suitable pre- 
servative and metal floats are used in many cases. 

Any mechanical trouble that interferes with good com- 
pression also militates seriously against good carburetion 
and in order to realize good results from any carburetor 
the motor must be in good repair and adjustment. 


SAN 
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The Absorption System 


setween the years 1850 and 1855, Ferdinand Carré, of 
France, invented the first practical ammonia absorption 
system. About the same time, 1855, Professor Twining, 
in America, and James Harrison, of Australia, inde- 
pendently perfected an ether compression machine, which 
had been invented in 1834 by an Englishman named 
Jacob Perkins. The absorption system took the lead, 
however, and for 30 years was almost universally used. 
Toward the end of this period, investigators began to 
realize how inefficient these early plants were, and turned 
their attention to developing the compression system. This 
type of plant was installed in large numbers, but the ab- 
sorption system did not quite reach oblivion. The process 
was simple; the apparatus consisted of a number of inex- 
pensive tanks, pipe coils and valves, and no motive power, 


22) ({1Q000NUTUUUOUUUUUUUUUUA4N000EEOOUUUOUUOOOOOOOOOOOQNU00EOOOUUUOOUOOUEOOOSOOQGQGUE0EOEUOUOUUOOOOOOONOQGNOOOEEEEOOOGOOOOOOOOOOQN0000U000OOOUOUUOQOOGAOONQONG0O00EEEOOOGUOOUUOGOOOLONONONEOOOLOOOOUUOUUQUQUOQG00000000000OUOUUUUOOUOUOQOQOGEOEEOUUOUOGOOOUUOOOOOQOEERDOE OOOO 


REFRIGERATION DEPARTMENT 


Co ee ee ee ee ee ee cr reer e rr ee ee ee re rc ree TTITIITILUCLLLLLLLLLLLLLLLLLLLLL LILLIE LL LLLLLLLLLLLLLCELLLCLLULLLLLLLLLLLLLLLLLLLLLLLLPLLLLoD ooo 


POWER 419 


fe 


INET 





TUTTLE LLL 


5 


stituied. The balance of the system; that is, the con- 
denser, expansion coils and expansion 


valve, may be 
similar. 


In practice, the brine system is generally used 
for an absorption plant, and either the brine system or 
direct expansion with the compression system. 

To show the similarity between the two systems, the 
accompanying diagram has been prepared. The apparatus 
common to both, as shown in the center of the drawing, 
are the condenser, receiver, expansion valve and expansion 
coils. At the left is the compressor and at the right the 
apparatus which takes its place in the absorption system. 
Its action depends, primarily, on the high affinity of am- 
monia for water. At 60 deg. F., 1 cu.ft. of water will 
absorb about 700 cu.ft. of the vapor, and at 32 deg. and 
atmospheric pressure, the water will absorb 1000 times 
its volume. 

In the issue of Mar. 11, on page 342, the cycle of events 
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DIAGRAMMATIC COMPARISON OF COMPRESSION AND ABSORPTION SYSTEMS 


with the exception of a small pump, was required. Im- 
provements were made in the method of distilling and 
drying the gas; more of the waste heat was utilized; and 
the overall efficiency was considerably increased, so that 
the absorption system now has its place in refrigeration. 
Ordinarily it requires about the same amount of coal or 
its equivalent but a larger amount of cooling water than 
the compression system. Where exhaust steam is avail- 
able from direct-acting steam pumps or a noncondensing 
steam plant, or both, the absorption system can be used 
to advantage. In combination with a heating load re-. 
quiring about the same amount of steam, the conditions 
are ideal. In warm weather, the exhaust steam is utilized 
for refrigeration, and the balance of the year it ful- 
fills the heating requirements. ) 

The principle of operation is just the same as in the 
compression system, only the method of securing the re- 
sults is different. For the compressor of the compression 
System, a generator, absorber and liquor pump are sub- 


in the compression system was illustrated. From the 
expansion coils cold ammonia vapor was drawn into the 
compressor where its pressure and temperature were 
raised so that the boiling point would be above the tem- 
perature of the cooling water. This made it possible to 
condense the vapor into liquid, which was passed through 
the expansion valve and its pressure reduced from about 


185 to 16 lb. gage. 


It then entered the expansion coils 
and remained in liquid form until it absorbed enough 
heat from the refrigerator to convert it into a vapor, this 
vapor passing on to the compressor as before. 

In the absorption system, we will also start with the 
expansion coils. From there, the vapor passes on to the 
absorber, which is nothing but a evlindrical tank in which 
the ammonia is brought into contact with a supply of 
water. This water immediately absorbs as much am- 
monia vapor as it can hold, and, in this state, is com- 
monly called strong liquor. The strong liquor is then 
pumped into the generator, or still as it is sometimes 
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called, for the liquid is here evaporated by means of steam 
coils supplied from a boiler or perhaps some source of ex- 
haust steam. The ammonia in the rich liquor naturally 
evaporates more rapidly than the water, and the pressure 
of the vapor builds up in much the same way as steam 
pressure in a boiler. As with the compressor, this pres- 
sure must be high enough so that the vapor will be con- 
densed by ordinary cooling water, this action taking place 
in the condenser. In liquid form, it then passes from 
the condenser to the expansion coils and, as before, ab- 
stracts heat from the refrigerator. 

When most of the ammonia has been evaporated from 
the rich liquor in the generator, it is forced back to the 
absorber by the difference in pressure (usually 150 |b. or 
more) between the two apparatus. It is then known as 
weak liquor. From being in contact with the steam coils 
in the generator it is hot, and is cooled before it passes 
into the absorber, although the cold-water coils may be 
located directly in this apparatus. The weak liquor then 
collects in the bottom of the absorber and is ready to 
take up a fresh charge of ammonia vapor which, in its 
turn, is pumped to the generator. 

This, in brief, explains the operation of the absorption 
system. In a plant under working conditions, there are a 
number of auxiliary apparatus which were not mentioned. 
For the sake of simplicity they were omitted, but will 
he included when the actual commercial plant is described. 


33 
Winter Work in Refrigerating Plant 
By Fred OPHULS 

This is the time of the year in which the operating en- 
gineer of a refrigerating or ice-making plant finds time to 
overhaul the machinery under his care and get it ready 
for next season’s run. To do so thoroughly and get the 
best results from his labors, he consults the log books 
which he has kept during previous seasons and these show 
him the shert-comings of various parts of the equipment. 

In these log books he should keep complete records of 
the coal bought, ashes removed, water, oil and other sup- 
plies purchased, and above all, the results of the plant’s 
operation, together with an account of the conditions un- 
der which they were obtained. There he should find most 
of the temperature and pressure readings and quantities, 
such as speeds of the various engines and pumps. This 
data, taken together, presents a complete story of the 
plant. It is of vital interest to him if he wants to im- 
prove the working of his plant and make it do better every 
season. 

Besides this story he should find under the heading 
“Remarks” an account of the failures of parts of the plant 
at various times, of some repairs which had to be left 
for attention until it was possible to shut down for some 
time, and other points of importance in connection with 
the overhauling of the plant. 

For simplicity the following remarks will be applied 
to a simple steam-driven can ice-making plant, although 
most of the remarks refer as well to the more complicated 
installations. Only the machinery and apparatus peculiar 
to ice-making and refrigerating plants will be considered 
in this article. 

FALLING Orr IN CAPACITY 

In an ice-making system this can be due to a great 
many causes of which the following is a list of the prin- 
cipal ones: 
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1. Reduction in the pumping capacity of the ammon 
compressor, caused by leakage of valves and piston, a: 
unnecessarily low ammonia suction pressure, too mu 
liquid ammonia entering the compressor with the vapo 
from the freezing tanks. 

2. Disturbances in the operation of the liquifying ai 
liquid ammonia-distributing systems, due to the sealin: 
of the ammonia condensers and improper distribution « 
the cooling water over or through the condensers. — [) 
addition to this the available cooling surface of the con- 
denser may be reduced by excessive quantities of noncon- 
densible gases or too great or too little a charge of anhy- 
drous ammonia. The temperature of the liquid ammonia 
at the point where it enters the expansion or pressure-re- 
ducing valve may be too high. It may short-circuit 
through a few of the brine-cooling coils or it may be im- 
pure. 

3. Loss in efficiency and capacity of the ice-making 
system proper can arise from weak brine, the brine freez- 
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ing on the brine-cooling coils, insulficient circulation of 
the brine, the propeller of the agitator being loose on the 
shaft, or having fallen from it, the level of the brine in 
the freezing tank being too low. It may also be due to 
filling the ice cans with distilled water not. sufficiently 
cooled. 

Let us look over the shoulder of the engineer and sce 
Whether or not we can learn anything of interest from 
the figures and notes before him. The reduction in the 
pumping capacity of the ammonia compressor is a serious 
matter and it is well to provide facilities for determining 
at any time whether or not the compressor and its im- 
mediate parts are in efficient operating condition. The 
engineer has made a slight addition in the ammonia coi- 
nections around the ammonia compressor in order to at- 
tain this end. The leakage of compressor valves and thie 
piston are difficult to determine by taking indicator dia- 
grams, and in the accompanying sketch the ammonia con- 
nections are shown arranged in such a way that it is easy 
to find the causes of trouble. . 

It will be seen from the sketch that the ammonia suc- 
tion and discharge connections are furnished with the 
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usual bypass or pump-out piping with shutoff valves B 
and C, and the ammonia compressor is also furnished 
with indicator or equalizing connections with stop valves 
F and G, terminating in the valve //, which opens to the 
atmosphere. In addition to this standard equipment a 
small-valved connection A is furnished in the suction con- 
nection to the machine. 
LEAKAGE Past VALVES AND PISTON 

To test for leakage, stop the machine and shut the stop 
valves S and D, as well as B and C. Then if the com- 
pressor has not been pumped out and the valve A is 
opened, the ammonia vapor contained in the short suc- 
tion pipe between the stop valve S and the compressor 
escapes. Then open stop valves /’ and G to equalize the 
pressure on both sides of the piston and open valve // 
and let the ammonia vapor in the compressor cylinder 
escape. In ease the discharge valves of the compressor 
are tight, the flow of ammonia from valve #7 will stop 
as soon as the ammonia compressor is empty. Then open 
stop valve D a turn or two and if there is no flow from 
valve //7, the compressor-discharge valves are sure to be 
in good shape. 

On the other hand, if either one of these valves leaks, 
ammonia vapor will flow from valve /7, and the discharge 
valves must be removed, inspected and when 
reground and repaired. In many compressor 
tions the discharge valves are located in cage 
valve seats. 


hecessa ry 


construc- 


s with sep- 
arate The joints between these parts and 
the compressor cylinder are either ground or made tight 
with gaskets. They are often the cause of the leaks as 
they are difficult to keep tight. 

To test the suction valves, shut valves F and G, and 
allow high-pressure ammonia vapor to flow through the 
pump-out connection C into the compressor through the 
When the cylinder is filled, shut valve C 
valve A. After the flow of vapor at A has 
stopped, find out whether or not high-pressure gas still 


suction valves. 
and opel 
exists on both sides of the compressor piston by opening 
lirst valve #’ and then valve G. If vapor escapes from the 
cylinder at both these points and none at A, the suction 
valves are tight. Otherwise the suction 
repaired. 


valves must be 


Compressor piston leakage can be found, when all the 
valves are tight, by filling the compressor again with high- 
pressure vapor and allowing the vapor to escape from 
valve # until the flow stops. Then open valve G and 
if the piston is tight, high-pressure vapor will flow 
through the valve. In the event that all the vapor on 
both sides of the piston has escaped by way of valve F, 
the compressor piston rings and the compressor bore must 
be examined and repaired if necessary at the earliest op- 
portunity. 

In practice these tests do not take long, and where the 
size and location of the engine room permits, they should 
be made on each compressor at least once a month. Some 
engine rooms are so crowded and poorly located and 
ventilated that this is impossible and in these cases the 
indicator may be used with some success to determine 
leakage. 

CONDENSER TROUBLES 

Excessive ammonia condenser pressure always means a 
loss In plant efficiency. The higher the condenser pres- 
sure the greater the power to operate the refrigerating 
machine and the higher will generally be the tempera- 
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ture of the liquid ammonia leaving the condenser. It is 
often argued, in the case of a simple distilled water ice- 
making plant, that as long as the steam required to op- 
erate the machinery is just sufficient to produce the dis- 
tilled water there is no economy in reducing the steam 
consumption of the refrigerating machine and of the 
auxiliaries. This is a fallacy, for about 2500 lb. of water 
must be evaporated in the boilers of such a plant to pro- 
duce enough distilled water to manufacture a little over 
2000 |b. of distilled water ice. At least 300 lb. of steam 
per ton of ice made is lost in the grease separator where 
it is removed as condensed steam with the oil used for 
lubrication. 

To save 100 Ib. of this waste would require a reduc- 
tion of about 25 per cent. in the steam consumption of the 
engines and pumps of the plant. This saving often can 
be effected by reducing the condenser pressure and in 
various other ways, and it would mean a reduction of 
! per cent. in the coal pile, an amount which is well 
worth saving at the present prices of fuel. 

Excessive condenser pressure can be produced by an in- 
efficient condenser or by a good condenser under poor 
operating conditions. All condensers operating on the 
parallel flow or nearly parallel-flow principle are ineffi- 
cient, whereas the counter-current-flow type will give best 
results. Experience with steam condensers for turbines 
has demonstrated that high speed of the steam and quick 
removal of the condensed steam from the condensing 
surface, are the prime factors in securing efficiency. 

Too little attention is being paid to the temperature of 
the liquid ammonia as it leaves the ammonia condenser 
and as it enters the expansion valve. Every degree Fah- 
renheit that the liquid temperature is below the point of 
liquifaction in the condenser means a saving in power. 
It often is the case that a condenser, while producing a 
higher head pressure than one of somewhat different 
construction, will still be more economical, due to the low 
temperature of the liquid leaving it. This low tempera- 
ture of the liquid must be preserved until it reaches the 
expansion valve or otherwise the benefits are lost. In 
case the liquid lines are of large dimensions and long 
and the liquid-storage tanks are of considerable capacity 
and located in the engine room there is often a consider- 
able rise in the temperature of the liquid between the 
condenser and the expansion valve. This condition of 
affairs should be avoided by either relocating this part 
of the plant or else insulating it. 

When making repairs and changes in the ammonia- 
condensing apparatus it is well to consider the above 
points and some simple calculations will enable the op- 
erating man to determine for his particular type of con- 
denser, the most efficient condenser pressure, taking into 
consideration the steam required to pump the water over 
or through the condenser and that required for operating 
the refrigerating machine. 

It is generally recognized that the closer the discharge 
and suction pressures approach, the smaller will be the 
horsepower per unit of refrigeration or ice making. That 
is to say, if the suction pressure of an ice-making system 
is maintained at 15 lb. per sq.in. gage and the condenser 
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pressure could be maintained at practically the same 
pressure, no power would be required to circulate the 
refrigerating medium except that to overcome frictional 
resistances in the cycle. Such a condition of operation 
is, of course, impossible. But if the condenser pressure 
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can be maintained between 60 and 100 lb. the economical 
results of the plant will be far better than when the con- 
denser pressure is maintained between 100 and 200 Ib. 
gage. 

The operating man with the data that he has accumu- 
lated after several years of operation can figure very 
readily which condenser pressures he should maintain at 
various times of the year for efficient operation and if the 
arrangement and construction of the liquid mains and 
their connections do not permit of operating the sys- 
tem with the low condenser pressures which he can ob- 
tain in the fall, winter and spring of the year, he must 
insist that they are changed. The change to be made 
is to place the liquid receivers just below the ammonia 
condensers and either remove the old liquid mains and 
connections and replace them by larger ones or else run 
additional lines to prevent excessive pressure drop be- 
tween the liquid receiver and the expansion valves. 

It is needless to call attention to the fact that scale on 
the condensing surface very much reduces its efficiency 
and when lime and other impurities are contained in the 
cooling water which are likely to form scale, the con- 
densing surface should be frequently cleaned and if pos- 
sible galvanized so that painting is not required. Paint- 
ing condensing surfaces is not good practice as paint is a 
poor conductor of heat, and, moreover, does not stay on 
the pipe surface for any length of time on account of 
the excessive variations in the temperature of the pipe. 

The reduction in the cooling and condensing surface 
on account of the presence of noncondensible gases can 
only be guarded against by frequent blowing off. These 
gases will form more rapidly as the difference between 
suction pressure and discharge pressure increases. While 
it has been often suggested to collect these gases in a 
separate receiver located over the condenser and con- 
nected with it, this method is not as effective as blowing 
off each condenser stand separately when practically all 
of the ammonia has been pumped back into the other 
stands of the condenser and the receiver. The import- 
ance of getting rid of these noncondensible gases is often 
overlooked by the operating man, but good practice de- 
mands that each condenser stand of a refrigerating or ice- 
making plant be blown down at least once every month. 
The loss of ammonia from this cause can be reduced to a 
small amount by careful manipulation and in that case 
the benefits of low condenser pressure will far offset the 
cost of the ammonia so lost. 


EXPANSION SIDE OF PLANT 


Weak brine will cause a disturbance in the circulation 
of the brine and also decrease the heat-conducting capac- 
ity of the freezing tank from the water in the cans to 
the coils submerged in the brine. It also disturbs the 
operation of the plant as the ice cans are liable to freeze 
fast to the coils. 

Special attention should be paid to the circulation of 
the brine in the tank. It often happens on account of the 
inaccessibility of the brine agitator that the propellers 
become loose and even fall from the shafts, in which case 
the time of freezing the ice is increased. A great many 
‘an ice-freezing tanks lately constructed have been ar- 
ranged with the necessary partitions and agitators so that 
the brine circulates from two to three times as rapidly as 
was the custom with the older construction. Care, how- 
ever, must be taken not to increase the speed so much that 
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the stability of the ice cans in the tank is endangered. 
In designing the brine-circulating system for a freezing 
tank it must be remembered that uniformity of circula- 
tion is of great importance. To operate a can ice-making 
plant efficiently it must be possible to draw the ice regu- 
larly. In many plants it is found that the ice freezes 
more rapidly in some of the cans of a row than in other’, 
so that time is wasted in waiting for the slower cans to 
freeze up solid. If the circulation were uniform, the 
cutput of the freezing tank could often be increased from 
5 to 15 per cent. The operating man who has had the op- 
portunity to observe the freezing of the ice in the tanks 
under his care for a whole season’s run will know exactly 
what parts of the tank freeze up more rapidly than others 
and by installing a wooden partition here or there in the 
tank or another agitator in the proper place, wonderful 
improvements in capacity can be obtained. 

Often the level of the brine in the freezing tank is 
maintained too low. By watching his plant carefully the 
engineer can tell at what height the brine will give the 
best results. It must be remembered that as the ice 
freezes the volume of water and ice in the can increases. 
Some of the water still remaining unfrozen overflows the 
top of the ice cake and it is found that the height of 
the ice cake when it is frozen solid is nearly 9 per cent. 
higher than the body of water from which it is formed. 
It is also a fact that it is the water in the top of the can 
which it is most difficult to freeze up and by carrying the 
brine sufficiently high in the tank this part of the ice 
block can be made to freeze up solid nearly as fast as the 
bottom. If it is found that for such a height of brine 
the cans have a tendency to float, they should be secured 
in place either by wedges or else by using heavier cans 
made of say No. 14 iron with very wide bands around 
the tops, instead of No. 16 iron which is now the stand- 
ard. The higher price of the heavier can is quickly off- 
set by the reduction in the time of freezing. 

The improper proportioning of the brine-cooling coils 
in the can ice-making tank often leads to unsatisfactory 
results, particularly when a change from the standard 
way of feeding the coils by means of separate expansion 
valves to the flooded or gravity feed system is used. A 
length of pipe coil which may be satisfactory when op- 
erating by means of separate expansion valves may be 
entirely out of proportion for good results when the 
flooded or gravity feed system is installed. This is the 
main reason why the flooded or gravity feed system has 
in so many cases proved unsatisfactory. If it is installed 
properly it will give at least as good results as feeding 
by separate expansion valves and in some cases even bet- 
ter results, due to the fact that its adjustment is more 
simple. 

The foregoing remarks deal in a general way with some 
of the deductions that it was possible to make from the 
engineer’s log. In a later issue it will be shown with 
the aid of some simple figures what the economies sug- 
gested reaily mean. 
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Firing locomotives more economically, the aim of an 
educational campaign which the Lehigh Valley R.R. Co. has 
been conducting with its firemen, has resulted in a decrease 
of 5 per cent. in the amount of coal used per ton-mile in 1912 
as compared with that for 1911. This is in spite of the facts 
that the road is running heavier trains than it was a year 
ago, and that many new firemen were hired in 1912.—‘Engi- 
neering Record.” 
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No Enabling Act 


The engineers of New Jersey despairing, after thirty 
years’ struggle with corporation-controlled legislatures, 
of ever getting a state law for the examination and licens- 
ing of engineers or the inspection of boilers or both, are 
now struggling for an act authorizing such municipalities 
as want such examination, license and inspection to ef- 
fect it by local ordinances. 

The argument of the advocates of this procedure is 
that it will be an opening wedge; that once a law of 
some kind is upon the statute book it will be easy to 
amend it and get what they want. 

They are fooling themselves. Enabling acts have never 
paved the way to state laws, but have invariably been 
barriers to their enactment. 

Future attempts to get a state law will be opposed by 
every department organized under the enabling act, with 
all the ardor, vigor, and systematic pertinacity of public 
officials fighting for their jobs. 

An enabling act is not a breech in the defenses, it is 
an additional barricade. 

If any city wants a local law, which it ought not as 
compared with a state law, the police and sanitary powers 
which it already possesses are sufficient for the establish- 
ment of a good workable department. 

The uniform state law has got to come. When a few 
more states get laws like Massachusetts, Ohio, Montana 
and Minnesota, and the users of steam boilers and em- 
ployers of engineers find that their object is to keep them 
from killing about four to five hundred folks, injuring 
nearly twice as many more, and destroying some half a 
million dollars worth of property a year, and not to 
make the proprietor change desks or residences with the 
engineer, they will look with more tolerance upon such 
laws and occasionally tell their legislators that they may 
pass an easy one and see how it will work. 

+2 
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Growth of Cast-iron Throttle Valve 


Superheated steam having demonstrated its value in 
the power plant is here to stay, and will be more and 
more used as time goes on. 

Troubles encountered in the early days of its use have 
been eliminated to a large extent. More suitable ma- 
terials have been found for valve parts, and inordinately 
high temperatures of superheat have been abandoned. 
Today the average temperature of superheated steam 
used is between 100 and 125 deg. F. above that of satu- 
rated steam. At this temperature troubles in lubricating 
reciprocating engines have greatly diminished. 

Interesting instances are found now and then where 
the action of superheated steam has caused trouble and 
anxiety to the engineer in charge. In one such a hori- 
zontal steam turbine operating under normal conditions 
suddenly developed a tendency to race. An investigation 
disclosed that the throttling valve, operated by the gov- 
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ernor, and controlling the volume of steam admitted to 
the turbine was sticking, and as the governor could not 
operate it properly the turbine would gather speed when 
the valve stuck in the open position and decrease its speed 
when the valve finally gave way and moved toward the 
closed position. 

This trouble with this particular turbine had occurred 
about every two weeks for some time previous and neces- 
sitated the removal of the valve for dressing down to fit 
in its chamber without binding. The trouble was caused 
by the cast-iron body of the valve growing under the in- 
fluence of the superheated steam. One dressing would 
not make a permanent cure, but had to be repeated in 
about two weeks. 

This particular valve is expected to attain its full 
growth in a few months, when the dismantling of the 
governor connections and valve will be a thing of the 
past. Just how much the cast-iron valve will have en- 
larged from the time it was first put in operation until it 
has reached its growth is a conjecture. 

Dressing down the valve requires only about two hours, 
and does not affect the plant output in this case, as a 
spare unit can be started up, but, in a small plant, the 
sticking of the valve, if it became very pronounced, might 
tie up the entire service. A precaution against such an 
occurrence would be to attend to the valve at opportune 
times, even though sticking had not developed since the 
last dressing. 
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Feed-water Purifying Process 


Human conviction is a funny thing. Many a man has 
heen honestly convinced of a veritable impossibility, and 
by methods which, to him at least, must have been un- 
questionable and decisive. 

The treatment of feed water, with respect to its scale- 
making qualities, is a favorite field for the exercise of 
this sort of hypnotism. It is possible to determine ac- 
curately how fast a boiler is scaling and _ positively 
whether a process of treatment is diminishing the rate 
at which scale is deposited—but nobody does it. The 
matter is usually one of judgment and judgment is flex- 
ible and often swayed by impalpable influences. 

Some years ago there was placed upon the market a 
cylinder, in appearance like a small feed-water heater. 
All that was necessary to do was to let the feed water 
pass through it on its way to the boiler, and all the 
scale-making properties were gone. The promoters could 
show you any number of statements signed by reputable 
engineers to this effect. It was the acme of simplicity, 


and, if it really did what it was claimed to do and what 
these engineers thought it did, it would be in use in every 
steam plant today. 
upon the market. 

A while ago, an engineer of more than ordinary in- 
telligence told of a somewhat similar device which the 
inventor had installed in his plant. 


So far as we know, it is not even 


He was so much 
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in earnest about the thing, and talked so convincingly 
about it, that one of those who heard him called at his 
station when he happened in the city some months after 
to see it. 

“The scale remover? 
“we’ve thrown that out.” 

“What was the matter? Did it stop working?” 

“No, it worked all right; took out most of the scale; 
but we opened it one day and found that there was noth- 
ing in it but a bunch of horseshoe magnets. I thought 
that if that was all it needed, we could magnetize the 
water easier than that, so I made a solenoid by wrapping 
some wire around the feed pipe, and I don’t see but what 
it does just as much good as the tank.” 

And it probably did. 

For a couple of years we have been reading of a Ger- 
man process of purifying water by letting it trickle over 
a tray of aluminum. If we remember correctly, sunlight 
is either requisite for or conducive to the process. Its 
results have been the subject for discussion by learned 
‘bodies, and most erudite theories have been advanced to 
account for them. We do not presume to challenge the 
efficacy nor orthodoxy of the process, but we cannot help 
wondering if it will be in evidence a half dozen years 
bence, 


Oh! yes,” said the engineer, 
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High Speed Bearings 


J. G. K. Balfry, in a paper recently read before the 
Rugby Engineering Society, gives the following figures 
as representing the practice of the Generai Electric Co. 
in the design of turbine bearings: 


Vel. of rub- Pressure 
bing surfaces, allowed, lb. 


ft. per sec. per sq.in. Product 
20 x 167 = 2,340 
34 x 190 ce 6,460 
40 x 208 = 8,320 
60 x 229 = 13,740 
73.5 x 235 = 17,270 


Engineering, from which our knowledge of the paper 
is obtained, calls attention to the fact that the product 
of the velocity and the pressure amounts to over 17,000, 
with the highest velocity, whereas it used to be considered 
necessary to keep it within 2500. The use of forced 
lubrication is doubtless responsible for much of this pos- 
sibility of using proportionately smaller bearings with 
higher speed. 

Mr. Balfrey’s paper brings out the fact that another 
time-honored practice is being abandoned by some firms 
When designing high-speed bearings. It has been the 
universal practice to cut oil grooves in the brasses. The 
theory of the high-speed bearing, however, as developed 
by Osborne Reynolds, robs thesé grooves of any obvious 
purpose, and, in fact, it might not unfairly be argued that 
they are actually detrimental. It is, therefore, of interest. 
to note Mr. Balfrey’s statement that some makers now 
consider grooving of this kind unnecessary, it being, they 
hold, sufficient to supply oil along the whole length of the 
bearing at about the horizontal center line. 


Safety and Responsibility 


A letter recently received on the above subject told of 
a boiler inspector who was about to test a safety valve 
by comparison with his gage when the engineer suggested 
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ihat the inspector’s gage first be tested with a dead 
weight tester which the engineer happened to have. Th 
gage was found to read 10 Ib. light. Hence if the i) 
spector had reset the valve it would have been set fo 
10 |b. too great a pressure. 

The letter was not printed because it seemed to ma] 
too much of what is probably a very rare happening 
That an inspector’s test gage should be absolutely and wn- 
questionably correct goes without saying. So should 
physician’s thermometer or any other measuring instr 
ment upon the records of which much depends. These 
things are so patent there is no occasion to discuss the: 
at any length. 

The remissness of one inspector should not be held up as 
a reflection on the profession or any one but the singk 
inspector who was negligent. In no field will every 
member be found faithful to his duties. In the case in 
question it may not have been carelessness, but unwitting 
confidence in an instrument that was presumed to be 
correct. 

The moral of it all is that since so much is expected of 
a boiler inspector, he must walk more circumspectly than 
his less exalted brothers and see to it that no one can 
catch him with an inaccurate instrument or any other 
evidence of laxity in his work. If he has no pride in the 
matter a sense of his responsibility for the safety of a 
great many lives should make him unrelenting in his 
diligence and carefulness. 
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The two large horizontal return-tubular boilers which 
were tested to destruction by James E. Howard, former] 
in charge of the Department of Tests at the Watertown 
Arsenal, and now connected with the U. S. Bureau of 
Standards, both failed at the cast-iron manhole frames 
(see Power, Dee. 5, 1911). At other tests made shori's 
afterward by Alex M. Gow, at Ishpeming, Mich., on boil- 
ers owned by the Oliver Iron Mining Co., the boilers 
failed in the same way. We understand that the boil- 
ers, which exploded recently at the plant of the Howland 
Pulp & Paper Co. (see Power, Feb. 4, 1913), gave out 
around the manholes, which also had cast-iron frames. 
This appears to be a vulnerable part of the shell boiler. 
The use of cast iron for this purpose has been abandoned, 
but many boilers with cast-iron frames are still in use and 
should be watched. 
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It is said that some four hundred horsepower will be 
required to overcome the bearing friction in the twenty 
thousand-kilowatt turbine which is being built by C. A. 
Parsons & Co. for the Commonwealth Station at Chi- 
cago. This is, however, only about one and a half per 
cent. of the capacity of the unit, and is equivalent to 
about as much heat as would be generated by burning 
some eighty pounds of coal per hour. The ability of the 
bearings to dissipate this is a striking illustration of! 
the advance which has been made in bearings and their 
eperation. The modern method of forced lubrication not 
only materially reduces the friction of the bearing, an! 
thus the amount of heat which it generates, but the oi! 
itself, which is cireulated through a cooler, is made @ 
vehicle for carrying off of heat at a much greater rate 
than that at which it could be dissipated by convection 
and radiation from the surfaces of the bearings them 
selves, 
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Forced Draft Outfit 


A handy way to control forced draft is shown here- 
with. The steam pressure operates a damper regulator 
which controls the speed of the blower engine by operat- 
ing a throttle valve in the engine steam-supply pipe. The 
arrangement works as follows: 

The steam pressure having dropped, the damper regu- 
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DAMPER-CONTROL APPARATUS 


lator operates in the usual way and, as shown by the il- 
lustration, turns, by means of a wire cord and lever, the 
damper rod A, to which all of the dampers are connected. 
This operation also opens the balanced valve B in the 
steam line of the blower engine, and the engine speeds 
up. 

When the steam reaches the pressure for which the 
damper regulator is set, the operation is reversed, the 
damper nearly closing and the throttle nearly shutting 
off the steam to the blower engine so it does not come 
to a full stop. The amount of valve opening is adjusted 
hy the turn buckle D. As the blower is always running 
slowly the damper must be open a little to let gases pass 
to the stack; this opening is adjusted by the adjusting 
holt C. 

Previous to applying means of regulating the draft a 
small hole was drilled through the seat in the balance 
alve to supply steam to the fan engine when running 
owly, but this was not satisfactory. The new arrange- 
nient works very successfully and requires little or no at- 
tention. We are burning three parts screenings to one 
of soft coal. 


East Boston, Mass. CLARENCE R. DAVIs. 


WITH SOMETHING TO SAY 
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Thawing Frozen Water Pipes 


Starting a fire in a hot-water heater to thaw the con- 
ients of the circulation pipes is not a satisfactory method 
of procedure as will be attested by a chauffeur who tried 
it recently with disastrous result. 

- On entering the garage the extremely low temperature 

of the atmosphere suggested that the grooming of the 
automobile could best be conducted if the said tempera- 
ture should be made more congenial. Following along 
the line of this instinctive suggestion the chauffeur con- 
ceived the idea that the hot-water heater could be placed 
in commission and the desired warmth easily and quickly 
obtained. An examination disclosed the fact that the 
contents of the pipes had congealed, but what regularly 
qualified chauffeur would be fazed by the simple proposi- 
tion of converting the ice into water and subsequently 
heating the water? A fire was quickly kindled in the 
heater and as no visible effects were expected during the 
transmutation an adjournment to the comfort of the 
furnace-heated cellar of the adjacent house was in order. 
Lucky chauffeur! A few minutes later a “mysteri- 
ous” explosion blew out the window of the garage, bulged 
the rear wall outwardly a distance of 6 in., seriously 
marred the glossy surface of the helpless automobile and, 
incidently, quickly and effectively removed the partitions 
of what was, in the days before automobiles had become 
indispensable, a harness-room wherein was located the 
heater. 

When the excitement had somewhat subsided an in- 
vestigation revealed that the heater was missing, but the 
ice which could be seen projecting from the ends of 
the broken pipes proved positively that the idea of fir- 
ing up the heater to thaw the frozen contents of the 
pipes is not practical and therefore cannot be approved. 

The chauffeur states that he was examined and licensed 
to “have charge and operate” automobiles and not hot- 
water heaters, although he is fast acquiring a fund of 
information on what “not to do” in manipulating the 
Jatter. 

CHARLES F. ApAMs. 

Lynn, Mass. 
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Deranged Cutoff Gear 


One morning one of the two Corliss engines in a cer- 
tain plant began taking steam at full stroke, but it was 
shut down before the flywheel reached the bursting point. 

An examination of the valve-gear, ete., disclosed that 
the setscrew A in the governor arm C had worked loose, 
allowing the arm to turn on the shaft B. Then the steam- 
valve iatch pushed the cam back out of the way, causing 
the engine to take steam full stroke. 

The engineer set the arm (C back to its proper place 
and marked the shaft and bell crank for future reference. 
The shaft and bell crank were then taken into the ma- 
chine shop, a hole drilled and a pin fitted in where the 








426 POWER 


setscrew had been. This eliminated any danger from 
future trouble at this point. 

One day at a later date, when the engineer was about 
to shut down the second engine, it began running at a 
terrific speed when the load was taken off. An examina- 
tion showed that the key in the crank-end exhaust valve 
had worked loose. The key was driven home and after an 
examination the engine was started again. It came up 
to normal speed and then went higher as the throttle was 
opened. 

It was noticed that. when the engine was running at a 
little above normal speed the sleeve # on the governor 
came up against the collar D. That prevented the gov- 
ernor from going any higher, and no matter how fast the 
engine ran the cutoff remained the same. The engine was 
shut down, and the setscrew was loosened in the collar, 
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TROUBLESOME GOVERNOR 


which was raised 84 in. After the setscrew was set up the 
governor was blocked up to the collar and the engine 
started, but did not come quite up to speed. Then the 
block was taken from under the governor and the engine 
now goveris with or without its load. 

After the collar D had been raised, the safety stop was 
moved out of the way to be sure that the governor would 
come down to its proper place. On some makes of gov- 
ernor, if the collar D is too high, the governor arm F 
would be held up, and if the governor belt should break 
or run off, the safety would be of no use. 

O. L. SHERMAN. 

Duluth, Minn. 
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Running Engine with Badly Bent 
Crankpin 


On a 101% and 24 by 27-in. cross-compound vertical 
engine, the low-pressure crankpin became hot and tended 
to stick fast and beth pin and brasses were badly scored ; 
the crankpin was also bent. The connecting-rod end was 
of the marine type and no amount of oil would cool the 
pin, even when the bolts were slacked off two turns. With 
the bolts slacked off and the crankpin bent, the engine 
knocked very badly as it made 150 r.p.m. 

While waiting for a new crankpin the trouble was over- 
come as follows: 
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The crankpin brasses were chamfered out as shown «| 
AAAA in the illustration, until the rod swung evenly o: 
each side of the crosshead-pin center in all crank posi 
tions. A little clearance was also given the brasses at thi 
sides, so as not to allow them to bind while the engine wa 
running. The crosshead-pin brasses were also made 
little looser on the wristpin. With this arrangement 
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How THE Brasses WERE CHAMFERED to ALLOW Bent 
Pin To TurRN FREELY 


the crank brasses rolled on the crankpin as the crank ro- 
tated. The brasses were than made to fit as tight as pos- 
sible without heating. This stopped the knocking almost 
completely and with plenty of oil supplied to the pin 
the engine ran without further trouble. 
J. McA. Howpen. 
Melbourne, Australia. 
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How Did It Happen? 

These diagrams were taken from the low-pressure cyl 
inder of a 12x22x18-in. single-eccentric Corliss cross- 
compound condensing engine connected to a vertical am- 
monia compressor. The boiler pressure was 100 lb., re- 
ceiver pressure 14 lb., vacuum 2+ in., speed 90 r.p.m., and 
the scale of the diagram 10 lb. per inch. 
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DIAGRAMS FROM LOW-PRESSURE CYLINDER 


I found, after taking the diagrams, that the exhaust 
valves were line and line when the wristplate was in the 
center, so I thought everything was all right. But, upon 
taking out the valves, I found they were upside down. 
When I put them in again, the marks came exactly line 
and line, the same as when the valves were upside down. 

I would like readers of Power to suggest how this 
could have happened. 

F. A. HUNTER. 

Provincetown, Mass. 

2 
oe : 

The National Tube Co. and some other manufacturers of 
pipe are to start the practice of rolling their names in th: 
pipe. This decision is coincident with that of discontinuing 
the rolling of merchant (lighter than standard weight) pipt 


and will save the purchaser from misrepresentation whil« 
any of the old merchant pipe remains on the market. 
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Buckling of Boiler Tubes 


My attention has been called to the letter of C. R. 
Summers, in the issue of Jan. 14, undertaking to criticize 
my comments on the buckling of tubes in the Aug. 27 
issue. 

His intimation that my comments were theoretical 
rather than practical are not to the point. Nevertheless, 
I might add that they are based on actual working con- 
ditions in not only one but hundreds of various experi- 
ences. He seems to have overlooked entirely the point of 
my argument, which was the fact that the overheating 
and expansion of the tubes was, in most cases, the result 
of the scale deposit. He even makes me say that the 
scale in a water tube will hold it so tightly that it cannot 
expand. 

My statement was to the effect that, when a tube ex- 
pands it naturally expands along the lines of least re- 
sistance; that a water tube usually expands upward and 
a fire tube downward. Naturally, certain conditions can 
be created or conceived that would render the opposites 
of this statement true. There are exceptions to all rules. 
In fact, I illustrated the case of the arch tubes in loco- 
motives where the scale is on the inside, but where the 
tubes carry a heavy weight, in which case the tube sags. 

I ask Mr. Summers to examine the two lower rows of 
tubes in any water-tube boiler. Those are the tubes that 
are subjected to the greatest heat, yet when they buckle, 
that buckling is invariably upward. 

If my theories are at fault, I am willing to acknowledge 
that I am in error, but Mr. Summers’ argument is far 
from convincing. 

C. 8. Davis. 

Buffalo, N. Y. 


Mr. Booth’s Condeone Problem* 


The condenser problem presented by Booth in the 
Dec. 17 issue is very interesting. His analyses and state- 
ments are so clear that one wonders he was unable to ar- 
rive at a correct solution, 

Mr. Booth notes that if the condenser got too hot 
“gravity got the upper hand and stopped the injector 
water supply.” He understands that atmospheric pres- 
sure was the force that lifted the water at ordinary times 
and he knows atmospheric pressure was present on a hot 
aay; then why did the water fail to rise? Let us begin 
here and work along to a solution and rest assured it 
will bear no resemblance to perpetual motion. 

When that steam engine in the cotton mill completed 
a stroke and the exhaust valve opened, there was thrown 
away into the atmosphere a cylinderful of steam at, let 
us say, about 4 Ib. pressure. For illustration it is un- 
important whether it was exactly 4 or 3 or 6 lb. Like- 
wise, the exact value of the latent heat in that steam 


is not important. Let us call it 1000 B.t.u. It is im- 


‘i *Previous discussion of this subject appeared in the Jan. 
28 issue. 
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QUESTIONS BEFORE THE HOUSE 





portant to note that this steam is absolutely thrown away 
by the engine; so whatever loss or gain this may occasion 
clsewhere, cannot be reckoned as a detriment to the en- 
gine. 

Every pound of steam exhausted by the engine con- 
tains about 1000 B.t.u., and this represents energy to the 
value of 778,000 ft.-lb., or sufficient energy to raise 45,- 
G00 Ib. of water from the pond up the 17-ft. pipe into the 
condenser. But 40 Ib. of water to each pound of steam 
is a liberal allowance for circulating purposes, though 
only a little of that energy can be used. Most of it must 
flow, as heat, into the pond and there be radiated to the 
atmosphere. While the weather is cool, this process goes 
on rather rapidly, but on a hot day these heat units per- 


sist in clinging to the water. 
l? 


In time the water gets 
up with them .that it cannot absorb them 
fast enough in the condenser. The vacuum falls and 
trouble begins. 


so “clog e¢ 


There is, then, plenty of heat energy in the steam to 
lift the water, but when the water cannot absorb this 
energy, the work stops. It begins to look as though Mr. 
Booth was correct when he surmised that the energy 
vas supplied by the steam. 

Let us make one more test. Cut off the steam from 
the condenser ; water will now be lifted, not by a vacuum 
in the condenser, for thai has disappeared, but by the di- 
rect action of the pump. We see now that we have not 
obtained our vacuum for nothing. To get it we have 
used heat units that cost money. And, from the fact 
that only when the water absorbs energy from the steam 
can we get the vacuum, which is the cause of the lift 
ot the water, we must conclude that the energy is really 
furnished by the heat in the steam that the engine can- 
not use. 

It cannot be shown that “the vacuum was or should be 
a trifle less as a result of the water climbing up against 
the action of gravity.” Three things are needed to cause 
a flow of fluid; a region of low pressure (relative), a 
region of higher pressure and a connection between the 
two. The water in the pond was the region of higher 
pressure in this case, the injection pipe the link or con- 
necting piece, and the condenser chamber the region of 
low pressure. Let us say we have there a vacuum of 24 
in., or, an absolute pressure of 3 |b. Out on the 
pond we have a pressure of nearly 15 Ib. per sq.in., or a 
difference of about 12 Ib. per sq.in. And the pressure 
will be sufficient to sustain a column of water 24 ft. 
high, or, counting friction, bends, ete., it ought to lift 
water 20 ft., whereas the lift to the condenser is only 17 
ft. From this we see that water would flow in too freely 
unless we decreased the flow of the injection water by 
partly closing the valve. Surely it would not help mat- 
ters any to pump more water into the condenser, and if 
water will run in too freely from the pond, which is 17 
ft. below the condenser, there could be no gain from let- 
ting water flow into the condenser from a tank on the 
roof. 
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Only by converting the steam back into water can tue 
engine get the energy represented in the latent heat of 
its exhaust steam. So the little work the steam does 
in forming the vacuum cannot lessen the efficiency of 
the engine, and since we must waste about a thousand 
times the energy required to raise the water, it is not 
going to help the situation if we use other energy to 
do this work. 

WiLttiaAM E. Drxon. 

Norwood, Mass. 

The condenser problem proposed by W. H. Booth can 
be explained by the general theory of the siphon and the 
jet condenser. Let us analyze this case into its ele- 
ments and see what we have by not allowing any steam 
to enter the condenser. 

We can assume that the riser is full of water. This 
is true because we know that theoretically the atmospheric 
pressure will support a column of water 34 ft. high. When 
there is no steam admitted the pump raises the water 
i7% ft. by suction, and discharges it down the discharge 
pipe, the length of which is 17 ft. The latter part of 
the work is done by gravity, and the pump is really do- 
ing no work at all, except that of overcoming the fric- 
tion of the water in the pipe, elbows, etc. We have 
practically a siphon; the down-going water raises the 
incoming water. The only work which the pump does is 
to overcome the friction of the water in the pipe. By 
changing the speed of the pump we change the quan- 
tity of water pumped. 

Thus far we have had practically atmospheric pres- 
sure in the condenser. Suppose now that, in addition 
to simply running the water through the condenser, we 
admit exhaust steam, which comes in vontact with the 
spray of the incoming water and thus condenses. By 
condensing, the steam produces a vacuum. The reason 
it produces a vacuum will be clear from the following 
figures: A pound of steam at atmospheric pressure oc- 
cupies about 27 cu.ft. This same pound of steam sud- 
denly cooled and changed into water (by a spray, for 
example), will occupy less than */,,, of a cu.ft. Thus 
we see that nearly the entire space suddenly contains 
no matter; that is, a vacuum is formed. The pressure 
would fall to zero if it were not that water always has 
some vapor present at any temperature, and that some 
noncondensable gases come in with the steam. To keep 
this vacuum continuous the pump must constantly re- 
move the water, condensed steam and gases. 

Now let us see the combination we have, siphon and con- 
denser together. The water is sent up the risers, not by the 
pump, but by the difference between the pressure at the 
lower end of the riser and that within the condenser. 
The pressure of the water in the top of the riser equals 
atmospheric pressure minus that due to its 17 ft. of 
height. Since atmospheric pressure corresponds to about 
34 ft. of water, the pressure in the riser corresponds to 
34 ft. minus 17 ft., that is, 17 ft. of water. Therefore, 
for any water to flow, the vacuum in the pipe and con- 
denser must be less than the pressure corresponding to 
17 ft. of water. This vacuum is easily attainable and 
corresponds to about 15 in. of mercury. For the same 
reason that the pressure at the bottom of the riser is 
equal to 17 ft. of water, that at the top of the downtake 
pipe is equal to 17 ft. of water. Therefore, the only 
work which the pump must do is to force the water and 
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gas from the vacuum pressure (less than 17 ft. of water) 
against the frictional resistance offered by the pipe. The 
rest of the work is done by gravity in the downtake pipe. 

The energy to lift the water comes from the differ- 
ence in pressure that exists between the vacuum and the 
top of the riser. The vacuum is not at all affected by 
the manner, in which the water gets in, whether it falls 
in by gravity, is pumped in, or is sucked in. The vac- 
uum depends on the amount which does get in and on 
its temperature. There must be enough cold water to 
condense all the steam entering the condenser. The 
quantity of water which will flow through a pipe depends 
on the difference of pressure causing the flow and on 
the diameter of the pipe. In the case we are discussing 
there must necessarily be a differ nce of pressure be- 
tween the top of the riser and the vacuum of less than 
17 ft. of water. Therefore, to get a large quantity of 
water we would need a large pipe. 

In the installation in question, the reason that ‘‘some- 
times in summer gravity got the upper hand” is that the 
pipe was not large enough to supply sufficient condensing 
water, more water being needed in summer than in 
winter, because it is warmer and has less heat-absorbing 
capacity up to the temperature of the steam. 

FP. GIvHENs. 

New York City. 
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Removing Large Cylinder Heads 

Having read of James McClure’s sling for removing 
cylinder heads, I beg leave to submit the following sketch, 
illustrating a means for doing this that I have used very 
successfully on some large units of which I have had 
charge: 





EyYer-BoLt To FactLirate REMOVAL oF CYLINDER HEAD 


The illustratien is self-explanatory. An eye-bolt of 
the same diameter as the cylinder-head bolts is usually of 
sufficient strength to hold the head. A hook or rope maj 
be passed through the eye-bolt when lifting off the head. 

By lifting off a head in this manner the threads on the 
stud-bolts are not likely to become damaged, the tackle 
taking the weight of the head. 

R. H. ScHAFER. 

Trenton, N. J. 
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INQUIRIES OF GENERAL INTEREST 





Rod Packing Thickness—Why are the _ stuffing boxes 
larger on larger engines, requiring larger packing, e.g., if 


%-in. packing will hold on a rod 1¥% in. in diameter why will 
it not hold on a rod 4 in. in diameter? 
a ae 

The larger the diameter of a rod the greater is the circum- 
ferential length of the area to be kept packed, consequently 
the greater is the total elasticity required of the packing to 
keep it tight. The greater amount of elasticity is obtained by 
employing a thicker packing. 


Pump Steam Consumption—Why do ordinary direct-acting 
steam pumps take more steam per horsepower per hour than 
steam engines? 

LL & W. 

The larger consumption of steam pumps per horsepower- 
hour is not to be attributed to their not being well made, but 
rather to their having to take steam the full stroke, and 
the steam end is under other disadvantages of operation, as 
irregular and slower piston speed and greater waste of steam 
from necessary clearance spaces. 


Repairing Bagged Boiler—How big a bag in a _ boiler 
would it be safe to drive back into place instead of cutting 
out the bag and putting in a hard patch? 





A. L. 
The size bag it would be safe to drive back would de- 
pend on the size of the boiler and the pressure carried. For 
boilers, 60 in. in diameter and upward, probably no bag 


larger than 10 in. in diameter nor bagging more than 7% of 
its diameter should be forced back. If there is any doubt 
at all, it is better to cut out the bag and insert a patch 
with well-rounded corners. 


Avoiding Statie Electric Shoeks—How can the shocks, due 


to static electricity, from belts, shafting and hangers be 
avoided? Does the static electricity affect motors or gen- 
erators? 

sé. i. G. 


Charges of static electricity can be dissipated by ground- 
ing some metallic part of each section affected with a gas 
or water pipe. A ground from a hanger will carry away the 
charge of static electricity from all parts in metallic 
tact with it. Any other section more or less insulated from 
the first will require a separate ground. The static charge 
has pro effect on electrical machinery. 


con- 


Meter Correction—W hat correction should be made to the 
reading of a meter calibrated te read in pounds of water at 


212 deg. F., when the water is eight degrees hotter than 
boiling? 
L. F. B. 
A ecubie foot of water at 212 deg F. weighs 59.833 Ib. 


and at 220 deg. F., 59.63 lb., according to Landolt and Born- 
stein’s Tables (1905). Hence, the reading of a 
meter, calibrated for 212 deg. F., should be 


volumetric 
multiplied by 
59.63 
59.833 
to reduce it to the true weight of water at 220 deg. F. 


= 0.9966 


Horsepower Constant—What is meant by the horsepower 
constant of an engine and how is it obtained? 
i: Ay Re 
The horsepower constant is the number of horsepower per 
pound of mean effertive pressure 
when running at its normal speed. 
different speeds. 


developed by an engine 
It will be different for 
Knowing the constant, one need only mul- 
iply the mean effective pressure (obtained from an indicator 
diagram) by this constant to know what indicated horse- 
power the engine is developing. Evidently, by the definition, 
the horsepower constant is all of the “PLAN” formula ex- 
ept the P. or 
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LAN ; 
ma oe 
which 
should 


indicates, therefore, that to find the 
multiply the length of stroke in 
sectional area of the cylinder in square 
number of strokes per minute 
tions) and divide by 33,000. 


constant one 
feet by the 
inches, and by the 
(twice the number of revolu- 


cross- 


Height of Liquid in Horizontal Cylindrical Tank—To what 
height will '3000 gal, of water fill a 
tank, 6 ft. in diameter and 25 ft. long? 


horizontal eylindrical 
— = we 
Presuming that the tank has one inward and one outward 
bumped head, its volume will be the both 
were flat, and will equal 
6 X 6 X 0.7854 «k 25 x 
231 


same as if ends 
1728 aN 

5287.68 gal 
The tank when containing 3000 gal. will therefore be 


3000 ~~ 
5287.68 seco 
part full 

The area of a cirele 1 ft. 
horizontal tank 1 ft. in diameter, filled in the 
portion as the 6-ft. tank when containing 

gal., would have 0.567 of the head submerged or 
0.7854 & 0.567 0.4453 


in diameter is 0.7854 sq.ft. and a 
Same pro- 
diameter 3000 
sq.ft. 
This would leave. 
0.7854 — 0.4453 0.34 sq.ft. unsubmerged. 
From a table of the areas of segments of a circle of diam- 
eter equal to 1, it is found that a segment of 0.34 
would have a height of 0.448, hence the submerged 
would be 


area 
depth 


1 0.448 0.552. 
For a tank 6 ft. in diameter the depth would be 
0.552 x 6 3.312 ft. 


or about 3 ft. 3% in. 


‘ 


Computed “Factor of Evaporation—The usual tables for 
factors of evaporation do not go above 212 deg. F. How 
can the factor be obtained when the feed water tempera- 
ture is 220 deg. F.? 

ms Fw ke 


The factor of evaporation for conditions beyond the range 
of the tables may be computed from the formula 


K H h 
970.14 
where 
H Total heat above 32 deg. F. of 1 Ib. of steam at 
boiler pressure 
h Total heat above 32 deg. F. of 1 lb. of feed water. 
970.4 Heat of evaporation, or latent heat of steam at 


212 deg. F. (From Marks & Davis steam tables). 
Suppose the boiler pressure to be 100 lb. gage, then the 
absolute pressure would be 114.7 or, practically, 115 lb. per 


sq.in. From the Marks & Davis tables, the value of H tor 
115 lb. abs. is 1188.8 B.t.u. and for h for 220 deg. F. 188.1 
B.t.u. Substituting in the equation. 
= 1188.8 188 . 1 1000.7 1.0312 
- 970.4 970.4 i ai 


This shows that one obtained from an- 
other as given in a table by any percentage correction, but 
only as a difference. If tables of factors of evaporation are 
available for feed water at 200 deg. F., 


factor cannot be 


and for the existing 


boiler pressure, the actual factor can be computed as fol- 
lows: 
As the heat above 32 feed 


deg. F. in 1 Ib. of water at 
9 


200 deg. F. is 167.94, B.t.u. 





and at 220 deg. F. 188.1 B.t.u., 
the correction is 
188.1 — 167.94 _ 20.16 _ , aan, 
970.4 ~ 970.4 — 


i.e., to obtain the true factor of evaporation, 
perature of the feed water is 220 deg. F., 
the factor for feed water at 200 deg. F. 


when the tem- 
subtract 0.0208 from 
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MENSURATION—Part VII 
SPHERICAL SEGMENT 


In the last lesson we learned that the volume of a 
sphere is equal to its surface multiplied by one-third of 
its radius, because the sphere can be considered to cou- 
sist of a great number of pyramids of equal altitude with 
their apexes all meeting at the center. If we take away 
enough of these pyramids we might have a spherical sec- 
for as in Fig. 1 and the volume of this sector would be 
equal to the sum of the volumes of the pyramids remain- 
ing, so that the law still holds and the volume of the sec- 
tor will equal the product of the surface of the part of 
the sphere left (in this case a zone) by one-third of the 
radius. Then, given any spherical sector of known radius, 
we have but to find the area of the zone to be in position 
to determine the sector’s volume. 

We also learned in the last lesson that the area of a 
zone is 


A=2nrkh 


where 





= Radius of the sphere; 
h = Height or altitude of the zone. 
Now we can construct one formula for the volume of 
a spherical segment for we have seen that it will be 


v=axe 
Substituting the value of A and we have 
, k . 
V=23eRi X 3 = 2 Rh 


From the forms that we have become familiar with we 
recognize in the spherical sector the combination of two 
-—a spherical segment of one base and a cone—and we 
might separate them as in Fig. 2. Now we see at once 
the way to find the volume of a spherical segment of 
one base for we have only to subtract the volume of the 
cone from that of the spherical sector, both objects the 
volumes of which we now know how to determine. 

Calling the radius of the base of the segment r, the 
volume of the cone is 
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V,.=iexXer 
where a is the altitude of the cone and equals the radius 
of the sphere minus the height of the segment or 
a=k—h 
Substituting in the last equation 
V,=4(R—h) Xr” 

Now, subtracting this volume from that of the spheri- 
cal sector and the volume of the spherical segment of one 
base becomes 

Ve = §27 hRPh— [4 (R—h) X72] 


which reduces to 
(2 R?h—?r? R + 7? h) 


This formula is a bit awkward to use and involves both 
the radius of the sphere and the radius of the base of the 
segment, whereas generally only the radius of the base 
is known when it is desired to find the volume of a 
spherical segment. What we need then is to know the 
radius of the sphere in terms of the radius of the base. 

In Fig. 3, which is a vertical section through the cen- 
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ter of the sector, we find a right triangle formed by r, a 
and F# and, as we learned some time ago, 
Rk? = * + @ 
To avoid bringing in a we will take its equivalent, 
R — h, and substitute it, then 
m= 7 + (Rk — h)? 


which reduces to 


Now substituting this in our formula for the volume 
of the segment and 


V, = 5 2 € ai)? ~ ot é i) + r2h 


which is even more formidable, but this happily reduces 
(though we will not here go through the tedious algebraic 
process) to 








V. = a (3 r2 +h?) = 0.5236 h (3 r? + h?) 


which is a handy formula and may be stated as follows: 
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Rule: Yo find the volume of a single-base spherical 
segment, add three times the square of the radius of the 
base to the square of the height and multiply the sum 
by the height and by 0.5236. 

In the rarer cases where the radius of the sphere is 
known but the radius of the base of the spherical segment 
is not known, we will need a formula which also may be 





Fig. 4. 


derived from the first one by substituting the value of r? 
in terms of R and h. 

Going back again to the relation of the squares of the 
sides of a right triangle 

R? = 2 + (R — h)? 

this may also be solved for r*, when it 
2h h—  h* 

Substituting this in the first equation for the segment 
volume and we have 


gives 





= 


V, 


| 2 R2 


— 


ae) % 
| = 


h—(2Rh—h?) R+ (2Rh—h?*) h] 
reduces to 


zh? (2-5) = 3.1416 h? (2 _— 3) 


which, interpreted as a rule, states: 

Rule: To find the volume of a spherical segment, sub- 
tract one-third of the height of the segment from the 
radius of the sphere and multiply the difference by the 
square of the height and 3.1416. 

The last formula will be useful in the next step—to 
find the 


which 


Vi, = 


VOLUME OF A SPHERICAL SEGMENT Havina Two Bases 

Obviously the volume of a segment of two bases is the 
same thing as the difference between the volumes of two 
single-base segments, as indicated in Fig. 4, the larger 
one containing the smaller. Then the formula would be 


. h h. 
J = rit (RF —zh32(R—-— 
1 2 2 ‘ 
3 3 
where 
h, = Height of the larger sinyle-base segment ; 
h., = Height of the smaller single-base segment ; 


which reduces to 
- ee . h? 
V = 1.5708 hA(r2+r2+ z 
where 
h = Height of the double-base segment; 
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Radius of lower base; 
Radius of upper base. 

Expressed as a rule this states: 

Rule: To find the volume of a double-base spherical 
segment, add the square of the radius of the lower base, 
the square of the radius of the upper base and one-third 
of the square of the height and multiply this sum by the 
height and 1.5708. 

Just to prove our formula let us take a segment with 
its lower base equal to a great circle and its upper base 
equal to zero. We know that such a segment would be half 
of a sphere or a hemisphere and its volume should prove 
to be half that of the whole sphere. Under these condi- 
tions 


,, = 


Ts —e 


r, will equal R 
r, will equal 0 
h willequal R 
Then substituting in the formula 


af ey ) 5 Rk? ow . P Rs 
V = 1.5708 R({ Rk? + 0 + ? 1.5708( R8 + -- 


ia 
= 1.5708 X —— 


and since 1.57068 = _ 


, 7 4 Rs 
vy=-xX-— 


») 


=-X4 Rt = ix 23 
) 


which, true enough, is one-half of 4a R*, the volume of a 


sphere. 











. - 68 Y. 
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Example: What will be the volume of a two-base 
spherical segment, the height of which is 2 ft., the diam- 
eter of the lower base 8 ft. and that of the -1pper base 
% ft.? 

Applying 


the formula, we get 


V = = 


22 
1.5708 & 2X (42 4+ 3.5? + 3) 


92.939 cu.ft. Ans. 
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CALCULATING CAPACITY OF BUMPED AND DISHED 
Hrap TANKS 


The heads of bumped- and dished-head cylindrical 
tanks, such as those shown in Figs. 5 aud 6, are usually 
in the form of single-base spherical segments. 

We see that it is easy to find the volume of a tank with 
one bumped and one dished head, when the volumes of the 
segments formed by the heads are equal, as im Fig. 5. 
The volume of such a tank will be the same as that of a 
¢\'indrical tank with flat heads and whose length is the 
distance between the bases of the segments formed by 
the heads, because the increase of volume cue to the 
bumped head is equal to the decrease of volume due to 
the dished head. 

Hence, the volume of Fig. 5 will be 

3° x 0.7854 XK 6 XK 1728 = 73,287.24 cu.in. 

The volume of a cylindrical tank with two bumped 
heads, such as Fig. 6, will equal the volume of the cylin- 
drical part plus the volume of the segments formed by 
both heads. Let us calculate this volume. 

The volume of the cylindrical part will be 

42° & 0.7854 &K 80 = 110,835.65 cu.in. 

Using the formzla for finding the volume of a single- 
base spherical segment, and substituting we have 

V = 0.5236 X 4[(3 X 21 & 21) + (4X 4) = 

2804.4 cuin. 
This multiplied by 2 will give the volume of both seg- 
ments, or 
2804.4 X 2 = 
which added to the volume of the cylinder, equals the 
volume of the whole tank or 
110,835.65 + 5608.8 = 116,444.45 cuin. 


5608.8 cu.in. 


EXAMPLES FOR PRACTICE 


(1) <A knoll back of a boiler house is to be removed 
to permit extending the boiler house. If the knoll is 
shaped like a single-base spherical segment and is 50 ft. 
in diameter by 20 ft. high, what will it cost to remove 
the knoll at $1.04 per cu.yd. (one cubic yard equals 27 
cu.ft.) ? 

(2) The pressure tank on a hydraulic elevator sys- 
tem has bumped heads. The cylindrical part of the tank 
is 12 ft. long by 4 ft. in diameter, the altitudes of the 
bumped heads are each 12 in. What is the capacity of the 
tank in gallons? 


3 
Probably the most notable railway electrification project 
at the present time is about to be undertaken in connection 
with the suburban steam railways of Melbourne, Australia. 


The system includes 289 track miles and, the potential 
selected is 1500 volts direct current. Among the reasons 


given for the selection of high-tension direct current instead 
of single-phase alternating current was that the motor-car 
equipment with the former is simpler; hence the maintenance 
will be less. 

Power will, be supplied from a central station at Yarra- 
ville, a suburb of Melbourne, in the form of three-phase 25- 
cycle current at 20,000 volts. It will be stepped down and 
converted into direct current of 1500 volts at 12 substations 
at various points on the system. The high-tension transmis- 
sion is by underground cables from the power house to the 
substation in the central area and by overhead conductors 
carried on the same structures which carry the trolley wire. 
toller pantagraphs will be used. 

The complete system will represent an expenditure of 
about $12,000,000, and an American firm, the General Elec- 
tric Co., has been awarded the contract for furnishing the 
rolling-stock equipment. 
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OVER THE SPILLWAY 


JUST JESTS, JABS, JOSHES AND JUMBLES 


SUVUUNNELANNODANNEEEONOEUEUONEELOUEEEEEONEEL 
Duvanunsansennenecscensrssaserrsagecenitty 





“It is hoped that some day one company and one plant 
will furnish all the heat, light and power in every city of 
the United States”, says the “Wall Street Journal.” Godfreys 
clinkers! this editor is some classy little optimist. Just as 
soon as this plant is ready to operate, Ignatius, we will tip 
you to the job as chief engineer. It ought to pull down good 
money, considering the responsibilities. In the meantime, 
hang on to your present job. 

% 

Soon it will no longer be necessary to have the structural 
formation of a dachshund to see around a corner. <A 
engineer. has invented a combination of 
telegraphy ‘‘whereby a person can see what is going on 
thousands of miles away.” Won’t ever be popular with 
those of us who sit up nights with sick friends. 


Berlin 
photography and 


3 

“To make two kilowatts grow where only one grew be- 
fore,” says “Electrical World,” ‘is the purpose of the Society 
for Electrical Development.” This body is big with purpose 
to extend the use. of electricity for industrial and domestic 
use. sully! It’s a fine thing to be public spirited, even for 
a consideration, but—it would be interesting to know just 
how it intends to aid the development of the isolated plant. 


o2 
PS 


Because of short coal weights, says the Interstate Com- 
merce Commission, the retail dealers and consumers annually 
lose $20,000,000. Who gets it? Can’t blame Hi Stack this 
time. Hi never even got a look-in on this huge lump of 
combustion product. 

% 
“Lend us a passive ear.”—‘‘Valve World.” ae 
We have a team of ears that are sound and kind, and 


fit for a lady to drive « whisper into, but unfortunately they 
won’t stand without hitching. You can have almost anything 
else from us, neighbor, our lawn mower, a setting 
calabash pipe or our fuzzy hut, but our passive ear! 
thee hold us excused. 


hen, 
We pray 


our 
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More than one kind of “juice” may be run through a con- 
duit. A Philadelphia merchant is said to have 600 12-in. 
lengths of tile ducts entering the wall of his wine cellar to 
serve as receptacles for wine bettles. Each piece of 12x4-in. 
conduit holds a quart bottle comfortably. — “Electrical 
World.” 

Any operating engineer who contemplates reconstructing 
his wine cellar is welcome to this tip. 


rad 

ee 
As long ago as 1638, Spanish engineers proposed that 
a canal be dug across the Isthmus of Panama. If the in- 
terests of better and uniform boiler laws are under con- 


sideration as long as was the canal, some of us may lay upon 
the hillside, or perhaps there’ll be a good working sub- 
stitute for the boiler. 


ne 
co 


Govanovich Sneezardski, a Pole and an electrician, has 


had his name legally changed to Coffin. Except as a time- 
saving kink, wherein lies the advantage? The first seems 
but preliminary to the other. Ought to get this; sneezy 


enough if you work it out. 
+9 
ee 
“For quiet service rendered,” the City Club, of New York 


City, recently gave a dinner to that city’s “faithful un- 
knowns,” men who solve problems without appreciation, 
shed their constancy and loyalty outside the spotlight’s 


glare, and remain “unhonored and unsung.” Some of us have 
to do it, and while the money compensation is mainly what 
we are after, there is still satisfaction in the thought that 
dollars and cents are not always adequate pay for what 
we do well and quietly. 
= 

Prof. Marx, of Paris, says the aim of his life is to “show 
how it is possible to be happy.” This is a good long-dis- 
tance aim, and ought to hit some marks. Having studied th 
matter to his satisfaction, the learned Marx declares that 2 
man may be happy with a broken leg. To make it a su! 
thing, why not break both legs? Then the patient just 
couldn’t kick: he wouldn’t have a lege to stand on. 
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Sarco Water Temperature Regulator 

The water-temperature regulator, Fig. 1, is 
uctuated by the expansion of a sensitive liquid hermetical- 
ly sealed within a chamber into which is inserted a 
exible corrugated tube. 

It can be arranged to regulate the temperature of water 
or any other liquid where a supply of steam or hot water 
is used to obtain the desired temperature within any 
given container. The apparatus has an adjustable regu- 
lating device by which any desired temperature within 
given limits can be maintained constantly. The internal 
construction of the apparatus is shown clearly in Fig. 2. 

In installing the apparatus the thermostatic element 
is inserted in the tank or container, the temperature of 
which is to be regulated, and the valve is connected in the 
steam or hot-water pipe, opening or closing according to 
the temperature in the tank. 

There are three principal parts to the regulator. The 
thermostatic element, which is inserted in the boiler or 
tank, the controller element, and the valve A’, Fig. 2. 

The thermostatic element A is a tubular receptacle con- 
taining a heavy hydro-carbon oil into which is inserted a 
piece of corrugated copper tubing, the length of which 


Sarco 























Fic. 1. Sarco TEMPERATURE 
REGULATOR 


is extended or reduced by turning the regulator head C. 
From this thermostatic element a piece of fine copper tub- 
ing D passes to the controller G, which also contains a 
piece of corrugated tubing capable of compression when 
an increase of temperature causes the surrounding liquid 
in A to expand. The thermostatic element A, 
necting copper tube ) and the controller @ form a her- 
metically closed chamber. When the temperature in- 
creases in A the pressure increases and is transmitted to 
(, causing a compression of the copper tube F, which 
‘orees out the piston J and tends to close the valve K. 
The spiral springs Z and J, operating in the opposite di- 
rection, tend to keep the valve open. 


the con- 
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The regulator is simple and is capable of delicate ad- 
justment, by increasing or reducing the space in which 
the expandable fluid is confined by extending or con- 
tracting the corrugated tube B. 
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SECTIONAL VIEW OF 


REGULATOR 
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This regulator is made by the Sarco Engineering Co., 
116 Broad St., New York City. 


AJ 
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Lecture on Condensing Apparatus 


Members and friends of the James Watt No, 7 <As- 
sociation of the N. A. 8. E. listened to an interesting and 
instructive lecture on “The Care, Operation and Troubles 
of Condensing Apparatus,” by Brother C. H. Bromley, 

Power, at their quarters 307 West 
New York City, Saturday evening. 


associate editor of 
Fifty-fourth St., 
Mar. 8. 

After reviewing the types and purposes of condensers, 
the speaker emphasized the growing importance of con- 
denser practice, especially in turbine operation, where 
Mr. Bromley urged 
the engineers to be exceedingly careful in the operation 


high vacua are essential to economy. 


of high-vacuum apparatus, as, because of its high initial 
cost, close attention was necessary to make it a well pay- 
ing investment. 

To assist in caring for the apparatus, a form of con- 
(latern slide) which contained col- 
readings of vacuum, load in kilo- 
watts, and temperature readings of the inlet and outlet 
circulating water, hotwell, air-pump discharge, condenser 


denser log was shown 
umns for half hourly 


steam inlet and condenser rear head. By keeping such a 
log, the speaker said, the operator could quickly locate 
the source of any condenser trouble. 


Among the many views shown were some illustrating 


the latest design of marine wedge-shaped condensers, 
which are proving advantageous in reducing the effect of 
air in surface condensation. 
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As to packing for the tubes of surface condensers, the 
lecturer said that one large condenser manufacturer has 
adapted the fiber ferrule as superior to all others, when 
driven tightly into the stuffing-box. 

Refreshments were served after the lecture. 
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H NEW PUBLICATIONS 

i 

ELEMENTS OF HEAT-POWER ENGINEERING. By C. F. 
Hirshfeld and W. N. Barnard, Professors. at Cornell 
University. Published by John Wiley and Sons, New 
York, 1913. Size 9x6 in.; 800 pages, illustrated, cloth. 
Price $5. 


A very successful attempt is made to present in a single 
volume the essentials of engineering thermodynamics as well 
as the principles governing the design and performance of 
the various types of heat engines and auxiliaries. 

In the first two chapters the definition and elementary 
laws of heat energy are presented. In connection with the 
laws of conservation of energy and the statement of the 
mechanical equivalent of heat, too much space is devoted to 
the discussion of the well known forms of perpetual mo- 
tion. Under specific heat, emphasis is laid on the fact that 
the value for the mean specific heat should be used only in 
ealculations involving the given temperature range. 

The elements of steam and gas power plants, as well 
as the losses occurring during the transformation of heat 
into work are clearly explained and illustrated in chapter 
Ill. The insertion of a chapter of this character at the be- 
ginning is desirable as the understanding of the practical de- 
tails should enable the reader to follow more easily the more 
complicated theoretical considerations in the subsequent 
chapters. 

The laws of gases are treated in Chapters IV, V, VI and 
VII, and the fundamental principles of reversibility and en- 
tropy are taken up at considerable length. This is followed 
by a study of gas cycles, including the Carnot cycle, the 
Stirling and Ericson regenerative cycles, and the Otto and 
Brayton internal combustion engine cycles. 

Chapters IX and X are devoted to the laws of vapors, 
mainly steam. The process of steam generation in a boiler is 
clearly illustrated and the steam table constants are de- 
duced. Methods are also given for the construction of the 
temperature—entropy and Mollier, or heat—entropy charts. 

The laws of vapors are applied in Chapter XI and XII to 
the study of thermal lines and vapor cycles. Comparisons 
are made of the Carnot cycle with gases and vapors. The 
authors then differentiate between the Clausius and the 
Rankine vapor cycles, the expansion being complete in the 
first case and incomplete in the latter case. 

The definitions of power, efficiency and performance are 
taken up in Chapter XIII. The efficiencies discussed include 
the Carnot efficiency, the cycle efficiency, the indicated or 
cylinder efficiency, the mechanical efficiency, the thermal effi- 
ciency and the overall efficiency of a heat engine. Various 
methods of stating the performance of heat engines are 
given and graphical methods for representing them are 
outlined. 

The theoretical steam engine is discussed; the difference 
between the theoretical and the actual steam engine being 
brought out also. The fundamental differences between va- 
rious types of steam engines are very briefly outlined in 
Chapter XVII and this is followed by a consideration of 
fZovernors in the next chapter. 

In the chapter on valve gears the principles of the valve 
ellipse, the Zeuner, the Sweet and the Bilgram valve diagrams 
are explained. The effect of the angularity of the connecting 
rod is pointed out and a method is presented for correcting 
the various valve diagrams when short connecting rods are 
used. The necessity for compression to gradually 
the pressure on the bearings and the 
early release are defined. The objections to the slide valve: 
are indicated and the details of piston valves, multiported 
and balanced slide valves are illustrated. The peculiarities 
in the design of valve gears for high speed, medium speed 
and slow speed engines are then explained, including piston 
and balanced slide valves, independent cut-off piston and 
slide valves, and valve gears with oscillating valves with 
and without the trip cutoff. 

Steam consumption curves for different methods of gov- 
erning are presented and Willan’s law, for the total steam 
consumption, is shown to hold true for engines with throt- 
tling governors. Tables showing the efficiencies and steam 
consumption of various types of engines are given. 


reverse 
effects of lead and 
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Steam turbines are discussed in Chapter XXII, in which it 
is brought out that the thermodynamic problems in steam 
turbine design are centered in the nozzle, the conversion of 
the kinetic energy of the jet into work being a dynamic 
problem. The thermodynamics of the ideal steam turbine is 
considered, the effects of throttling and superheating being 
illustrated by means of the Mollier diagram. A diagram is 
also presented showing the relation between the available 
energy of the steam entering a steam turbine and that de- 
livered by the shaft as useful work; this diagram also illus- 
trates the various losses such as leakage, nozzle and bucket 
losses, windage, radiation and mechanical losses. The prin- 
ciple commercial types are then explained, and brief mention 
is made of the field of application of high and low-pressure 
turbine types. 

Three chapters are devoted to internal combustion engines 
and the Otto and Diesel cycles are explained. Emphasis is laid 
on cylinder arrangements, carburetors for volatile fuels and 
vaporizers for 


heavy oils, methods of governing, gas and 
mixing valves, ignition systems, and the complete valve 
gear. Performance curves are also given. 


Chapters XVII, XVIII and XIX are devoted to the consider- 
ation of fuels and combustion. The necessary air supply and 
the practical requirements for complete and smokeless com- 
bustion are explained. Grates, furnaces, stokers and 
ers for liquid fuels are illustrated. 

Steam boilers are next taken up. The selection of a 
boiler is discussed and several representative types are de- 
scribed. In connection with the boiler performance, the 
authors express the equivalent evaporation both in terms 
of the old and the new values for the latent heat of eva- 
poration. As the new steam table constants have been in 
use for the past five years, the insertion of the old values 
may only tend to confuse the reader. 

Various forms of superheaters are next explained and 
means are cited for protection against the hot gases when 


burn- 


steam is not flowing through the superheater. Draft ap- 
paratus is also described, including chimneys, steam jets 
and fans. 

Gas producers form the subject of Chapter XXXIII. After 


describing the essential parts of gas producer 
theory of the simple air producer is developed, 
is laid on high temperatures, 


plants the 
and emphasis 
long time of contact between 
air, gas and hot carbon as a requirement for maximum 
efficiency. The practical considerations such as the caking of 
fuels and the fusing temperature of ash are shown to modify 
the theoretical requirements. Artificial cooling of producers 
by means of carbon monoxide and water vapor is then dis- 
cussed, carbon monoxide giving a gas of more uniform com- 
position, while water vapor is more economical. The effect 
of hydrocarbons in fuels, due to the formation of tar, on the 
practical operation of a gas producer is explained, and the 
cracking method of destroying the tar within the producer is 
illustrated. 


Apparatus for heating feed water are considered and a 
chart is given showing the gain which can be expected. This 
is followed by a chapter on condensers and another upon 


water purification. 

Chapter XXXIX is devoted to power plants and the items 
influencing the choice between the steam and internal com- 
bustion engine power plants are taken up. 

The last chapters are devoted to a brief consideration of 
compressed air and refrigeration. Water injection, water 
jacketing and multistage compression with intercooling be- 
tween stages are discussed. 

In connection with refrigeration, the 
the refrigerating machine 
of performance explained. 


thermodynamics of 
is developed and the coefficient 
™he air compression machine is 


described and its limitations illustrated. The fundamental 
principles governing the action of vapor refrigerating ma- 
chines of the compression and absorption types are briefly 


explained. 

In general the book is clear, original in the method of 
presentation and free from padding. The illustrations are 
good and aid in presenting much material in a short space. 
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More Water for Power at Niagara 


The Burton law, which expired March 4, 19138, was ex- 
tended for another year by the House of Representatives on 
March 2, but withdrawn the ‘following day by Senator Bur- 
ton himself, states “Engineering Record.” This removes not 
only the ban on the American diversion of water, but also 
that on the importation of power from Canada, increasing 
the latter from 160,000 to 250,000 hp. 

About two years ago a treaty was signed between Canada 
and the United States, permitting the latter to divert 20,000 
sec.-ft. of water from the Falls, but on account of the Burton 
law only 16,000 sec.-ft. were to be used at that time. The 
additional 4000 sec.-ft. now available will be split up between 
the Niagara Power Co., turning the wheels having been idle 
since the enactment. of the law, and the Hydraulic Power 
Company. The diversion of this water through the power 
house wheels means an increased output in power of not less 
than 55,000 hp. 
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Society of Superintending Engineers 


The New England Society of Superintending Engineers, an 
organization of engineers recently formed in Boston by a 
number of men prominent in the engineering field, is com- 
posed of chief engineers, superintendents and master me- 
chanics who have charge of large plants. 

The objects of the society are to promote knowledge on 
all matters relative to the construction, operation and man- 
agement of large power plants and their equipment which 
may be brought before it for consideration and discussion; 
to encourage social relations among its members; to aid 
each other either personally or professionally, and assist each 
other in a practical way in any matter affecting the mem- 
bers. The membership is limited to men who at the time of 
making application shall have actual charge of or the direct 
supervision of steam plants of not less than 2000 hp. 

The officers are, president, George W. Walsh, chief engi- 
neer, central power station, Boston Elevated Ry. Co.; vice- 
president, L. H. Brown, chief engineer, Lynn power sta- 
tion, Bay State Street Ry. Co., Lynn; secretary-treasurer, 
F. L. Fairbanks, chief engineer, Quincy Market Cold Stor- 
age Co., Boston. 
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American Engineers to Tour Germany 


As announced in earlier issues, about two hundred of the 
most prominent mechanical engineers of the United States 
will go to Europe this summer to attend the fifty-fourth 
annual meeting of the Verein deutscher Ingenieure in Leipzig 
and to inspect the educational and industrial establishments 
of Germany. The object of the tour is to foster a broader 
commercial spirit between America and Germany. 

The party will sail on June 10 on the Hamburg-American 
steamship “Victoria Luise,’ the largest and most superbly 
appointed cruising steamer afloat. Many friends of the en- 
gineers are also planning to sail on the steamer and will 
probably compose the entire passenger list. The official 
party will consist of 200 members of the American Society of 
Mechanical Engineers, accompanied by 100 ladies. 

The program will include many features of jnterest. On 
arriving in Hamburg on June 21, the great shipyards will be 
visited. The party will then proceed neat day by special 
train to Leipzig, where the King of Saxony will welcome it 
and the Verein deutscher Ingenieure will tender an official 
reception, at which the president of the American Society of 
Mechanical Engineers, Dr. W. F. M. Goss, will make the 
principal address. 


The party will leave on June 25 for a tour of industrial 
Germany, visiting Dresden, Berlin, Cologne, Diisseldorf, 
Frankfurt, Heidelberg and Munich, including a trip up the 


Rhine. 
Independence Day will be 
the auspices of the American 


celebrated 
Embassy. 


at Frankfurt under 





SOCIETY NOTES 








The spring meeting of the American Society of Mechan- 
ical Engineers will be held on May 20-23 in Baltimore. This 
city, with its remarkable harbor and nearness to Wash- 
ington and Annapolis, is most attractive as a convention 
city. 


POWER 
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At the regular monthly meeting of the American Society 
of Engineer Draftsmen, in the Engineering Societies Build- 
ing, New York City, on Mar. 20, E. S. Houghton, a member, 
read a paper on “The Engineer Draftsman’s Part on the Erie 
Barge Canal.”’ A lecture, “The Application of Descriptive 
Geometry to Mechanical Drawing,” by Frank Dempster Sher- 
man, Ph. B., professor of graphics at Columbia University, 
was also given. 


The Massachusetts Chapter of the American 
Heating and Ventilating Engineers met in 
on the evening of Mar. 11 with a good attendance. 
chief speaker was Frank T. Chapman, of New York, 
man of the committee on ventilation of moving 


Society of 
Boston, Mass., 

The 
chair- 
picture 


places. A standard of laws governing such houses was dis- 
cussed at length. Recommendations for legislation on min- 
imum ventilation standards were adopted which called for 


a minimum of 34 sq.ft. of floor area as a seating” space per 
occupant, exclusive of aisles and public passageways; a 
minimum of 80 cu.ft. of air space per occupant, and that the 


quantity of positive supply of outdoor air be based on a 
minimum requirement of 15 cu.ft. per min. per occupant. 
The recommendations include measures for machine booth 


ventilation. 


The program for the spring meeting of the American So- 
ciety of Mechanical Engineers, at Baltimore, on May 20 to 
23, has been tentatively arranged. The headquarters will be 
at the Hotel Belvedere and the professional sessions and so- 
cial functions will also take place there. The program as 
now arranged is as follows: 

Tuesday, May 20: 8 p.m.—Informal reception at headquarters. 

Wednesday, May 21: 9:30 a.m.—Business meeting at head- 
quarters. Regular session, with papers. 
12:30 p.m.—Excursion to McCall’s Ferry, dam and powet 
house. Automobile trip, including ladies, with tea served 
at the Country Club. 
Evening: Lecture at headquarters. 

Thursday, May 22: 9:30 a.m. 
headquarters. 
Afternoon: Trip over Jones’ Falls conduits; inspection of 
sewage pumping plant; trolley trip to sewage disposal 
plant at Back River; exhibition of high-pressure fire 
service. 
Evening: As guests of Engineers Club of Baltimore, the 
members will attend a reception and dance at head- 
quarters. 

Friday, May 23: Entire day to be devoted to a trip to Ann- 
apolis. At 2 p.m. address by Admiral H. I. Cone, 
A. S. M. E., Engineer-in-Chief, Bureau of Steam Engi- 
neering, U. S. N., at the Capitol. 





Session on fire protection, at 
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Joseph M. Burns has been appointed electrical engineer of 
the Morris County Traction Co., Morristown, N. J., in charge 
of power plants, transmission lines and overhead construction 
generally. 


William MclIlhenney, formerly assistant superintendent 
for the Keasbey & Mattison Co., Ambler, Penn., has accepted 
the position of chief operating engineer for the 
Rand Co., Philipsburg, N. J. 


Ingersoll- 


Charles H. Garlick, for many years president of the Na- 
tional Association of Stationary Engineers, and one of the 
pioneers in the oil industry in Western Pennsylvania, was 
the speaker at the weekly luncheon of the Credit Men’s As- 
sociation of Pittsburgh, Penn., on March 6. 

3% 

The plant of the Warren City Boiler & Tank Co., War- 
ren, Penn., was destroyed by fire on Feb. 24, with a loss of 
between $150,000 and $200,000. Five hundred men _ were 
thrown out of employment. The company will rebuild. 

Ad 
ee 


Large users of coal will be interested in Bureau of Mines 
Bulletin No. 63, “Sampling of Coal Deliveries, and Types of 
Government Specifications for the Purchase of Coal,” just is- 
sued. The federal government, which purchases $8,000,000 
worth of coal annually, buys more than half of it under 
specifications and has gone deeply into the question of Ssamp- 


ling and analyzing coal. yeorge S. Pope, the engineer in 
charge of such investigations, is the author of the bulletin 
which may be had by addressing the Director, Bureau of 


Mines, Washington, D. C. 
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Progress of the World’s Fair 

Extensive preparations are under way for the interna- 
tional exposition to be held in San Francisco in 1915 
to celebrate the completion of the Panama Canal. The 
Harbor View site has been reclaimed and cleared for oc- 
cupancy, aud the Service Building is nearing completion. 
The Machinery Palace, by far the largest of the build- 
ings to be erected, will cover eight acres and contain 
8,000,000 ft. of lumber, enough to floor the Exposition 
site three times over. The building will be one mile 
around and will have two miles of ornamental cornices. 

Twenty-seven foreign countries and thirty-three states 
and territories have signified their intention to partici- 
pate. President Taft urged Congress to appropriate $2,- 
000,000 for a special building to house the administration 
exhibit. He also recommended such legislation as will 
facilitate the entry of material intended for exhibition 
and protect foreign exhibitors against infringement of 
patents and the unauthorized copying of patterns and de- 
signs. 

New York has appropriated $700,000 for its participa- 
tion while other states have appropriated from $100 to 
$50,000 to cover their preliminary arrangements. The 
Philippine government has appropriated $250,000 gold 
and Hawaii’s commission has selected its building site. 

Applications for exhibits have come from all parts of 
the world, the floor space for which amounts to 1,977,000 
sq.ft. 

W. D. A. Ryan, the illuminating engineer who devised 
the method of illuminating the Panama Canal and that 
of the Hudson-Fulton celebration, having experimented 
for several months, plans to make the illumination the 
most striking feature of the Exposition. One of the spe- 
cial features will be the introduction of jewels in the 
places of incandescent lights. The whole effect will be 
surmounted by a forty-eight electric scintillator—one for 
each state—which will be mounted off the main axis of 
the Exposition, about 500 or 600 yd. out in the water. It 
will be placed on barges anchored in the bay and require 
60 trained men to operate the lights. These will go 
through many evolutions of color, and on clear nights 
will be visible for forty or fifty miles. 

“The lighting of this Exposition,” says Mr. Ryan, “will 
surpass anything in lighting in the world’s history. The 
advance since the last big exposition in the science and 
art of electric engineering and development of electric 
apparatus has been so great that effects can be produced 
which were physically impossible five or six years ago.” 


Enormous Expenditures in Water 
Power Development 


In developing inland navigation, says a recent bulletin 
of the Geological Survey, the federal government alone 
has expended $300,000,000, and prospective expenditures 
exceed this sum. It is obvious that the determination of 
stream flow is necessary to the intelligent direction of 
these disbursements. 

In irrigation, the government is now expending on 
reclamation systems about $700,000,000, and this amount 
is far exceeded by private expenditures in the arid West. 
Tt is further obvious that the integrity of any irrigation 
system is based absolutely on the amount of water avail- 
able. The largest use of water is that for domestic sup- 
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ply, and not only quantity but quality is of prime im- 
portance. In very recent years water power has become 
a matter of great national moment. Before the day of 
improved electric transmission, the importance of water 
power was confined largely to the locality at which it was 
generated, but now it is a public utility, and as the 
amount of water power available is dependent on the 
flow of rivers, the investigation of stream flow is a pre- 
requisite to the intelligent management of this source 
of energy. 

The drainage of the 70,000,000 acres of swamp areas 
of the country is a matter of water engineering, and the 
study of runoff is the first consideration in any drainage 
project. Drained swamp lands, as a rule, become the 
most fertile of agricultural areas, and the reclamation 
of the swamps of the United States should add a value 
which can be reckoned only in billions of dollars. 

Flood prevention, both in the contributing areas and 
along the great lowland rivers, is the first necessity, as 
the flood damage in this country is probably over $100,- 
000,000 annually. 
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A new heat indicator introduced by the General Electric 
Co. (Limited) consists of a paint for application to bearings 
or other parts of machinery and electrical apparatus, which 
normally is of bright vermilion, but on reaching a tempera- 
ture of 120° F. shows a change of color and at 190 to 210° 
F. is almost black. When the temperature of the part falls 
below 120° F. the paint resumes its normal red color. It is 
claimed that the paint is practically indestructible, that it is 
unaffected by lubricating oils, that it prevents the formation 
of rust, and that the warning which it gives enables a ma- 
chine to be stopped before any damage is done by overheat- 
ing.—London “Times.” 








NEW EQUIPMENT 











ATLANTIC COAST STATES 


Plans are being prepared by the Worcester Electric Light 
Co., Worcester, Mass., for the construction of a new trans- 
former station. Three 500-kw. transformers will be installed. 
— cost, $20,000. R. W. Robbins is in charge of the 
work. 

The Litchfield Electric Light & Power Co., Litchfield, Conn., 
is making preliminary arrangements for the installation of 
additional equipment in its plant. A. J. Fromholz is manager. 

The New York, New Haven & Hartford R.R. Co. is con- 
sidering plans for the construction of a power plant at New 
Haven, Conn., to supply electricity for the operation of the 
proposed electric line from New Haven to Boston. Edward 
Gagel, New Haven, is chief engineer. 

The United States Light & Heating Co. contemplates _ the 
construction of another addition to its power plant at Sus- 
pension Bridge (Niagara Falls post-office), N Y. 

The Phillipsburg Light, Heat & Power Co. has been granted 
a franchise by the city council to construct and operate an 
electric-light plant at Phillipsburg, N. J. 

Bids will be received by the borough clerk of Sharpsburg, 
Penn., until Mar. 27, for furnishing power-plant equipment 
as follows: Two 375-kw., 2300-volt, three-phase, 60-cycle gen- 
erators, complete with exciters. Alternative bids on prime 
movers as follows: Two 450-hp. direct-connected type simplt 
steam engines; two 450-hp. direct-connected cross-compound 
steam engines; two 375-kw. steam turbo driven alternating- 
current generating units; complete condensing equipment; 
three 50-light, four ampere metallic flame arec-lamp equip 
ments complete; one four-panel switchboard complete.  Sid- 
ney Martin, Penn Bldg., Pittsburgh, is consulting engineer. 

The Andrew Ramsey Corporation, Mount Savage, Md., has 
been granted a franchise to construct and operate an electric- 
light and power plant at Ellerslie, Md. 


SOUTHERN STATES 

The city of Spencer, N. . has been granted permission 
to issue bonds for $50,000, for the construction of a municip:! 
electric-light plant and water system. 

The J. B. McCrary Co., Atlanta, Ga., is preparing plans [01 
the construction of an electric-light plant at Rochelle, 
W. C. Carter is city clerk. 

‘The town council of Milton, Fla., is considering the propo- 
sition to issue $40,000 in bonds, for the construction of «! 
electric-light plant and water system. 

An expenditure of $400,000 is planned by the Tampa_ Ele‘ 
trie Co., Tampa, Fla., for improvements including additions 
to its power plant and the installation of new equipment. 4 
Cc. Woodsome, Tampa, is local manager. 

J. M. Riley has been granted a franchise to construct “an 
operate an electric-light plant at Williamstown, Ky. 


AD 


March 25, 1913 


CENTRAL STATES 

The State Legislature has approved an appropriation of 
$16,000 for the installation of boilers in the Indiana Reform- 
atory at Jeffersonville, Ind. D.C. Peyton is superintenden 

The citizens of Broadhead, Wis., recently voted to issue 
$40,000 in bonds for the construction of a municipal electric- 
light plant. 

WEST OF THE MISSISSIPPI 

The city council of Greenfield, Iowa, will .ward contracts 
about Apr. 11, for the construction of a municipal electric- 
light plant. J. B. Hill, Iowa City, lowa, is consulting engineer. 

The city council of Low Moor, Iowa, is. considering plans 
for the construction of a municipal electric-light plant. John 
T. Chandler siity clerk. 

Plans are being prepared for the construction of a munici- 
pal electric-light plant at Preston, Iowa. lsonds for $8000 
were recently voted for the purpose. J. B. Hill, Iowa City, 
Iowa, is consulting engineer. 

Plans are being prepared for the enlargement and exten- 
sion of the municipal electric-light plant at Spencer, Iowa. 
K. C. Gaynor, Sioux City, is consulting engineer. 

The city of Paynesville, Minn., is considering the improve- 
ment and extension of the municipal electric-light plant and 
water system. John H. Haregan is city recorder. 

The construction of an electire-light plant at Binford, 
N. D., is under consideration. 

Plans have been prepared and are being considered by the 
city council of Mayville, N. D., for the improvement of the 
municipal electric-light plant. 

The local electric-light and power plant_at Sinton, Tex., 
has been purchased by the Coleman-Fulton Pasture Co, The 
new owners are considering extensive improvements to the 
plant and system. 

Plans are being prepared by the Corvallis & Eastern Ry. 
Co. for the instailation of new equipment in its power plant at 
Corvallis, Ore. 

Plans are being prepared by the Pacific Light & Power Co. 
for the construction of a power plant to generate 8000 hp., at 
Azusa, Calif., on the Main River. 

The board of trustees of Mountain View, Calif, has decided 
to call an election to submit the proposition to issue bonds 
for the construction of a municipal electric-light plant to the 
voters 

The proposition to construct an electric-light plant at 
Venice, Calif, is being considered by the city trustees 


CANADA 


The city council of Amqui, Que., is planning the con- 
struction of a municipal electric-light plant. 


The installation of additional equipment in the municipal 
electric-light plant at Glace Bay, N. S., is under consideration. 


Preliminary arrangements aie being made for the con- 
struction of a water-works systein at Brighton, Ont., to cost 
$5000. T. C. Lockwooéd is clerk 


Plans are being prepareé -or <a installation of additional 
equipment in the municipal *lectric-light plant at ~Vin--nam, 
Ont. Estimated cost, $7608. #4. ~: Groves ‘= town clerr. 

Plans are being prepare. "7 °-: weeerr, : iy are vitect, Ed- 
monton, Alta., or ‘he eonstruetios. cf 7 24ditior to the 
municipal power plant to provide 2zdditional power required 
for the operation of the proposed municipal railway extension, 
Estimated cost, $485.000. 

The city of Crowley, Alta., contemplates the expenditure 
of $10,000 for the installation of a water-works system. 

The British Columbia Electric Ry. Co. will build a new 
power distributing station at New Westminster, B. C. J. 
Ingersoll, Vancouver, B. C., is electrical engineer. 

The city of Vernon, B. C., contemplates an expenditure of 
$50,000, for the construction and equipment of a municipal 
electric-light plant. D. G. Tate is city clerk. 
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E. A. Keithley, Pacific Coast representative of the Pitts- 
burgh Valve Foundry & Construction Co., the G. M. Davis 
Regulator Co. and the Central Foundr: Co., whose office is 
located in the Rialto Building, San Francisco, has recently 
made a 30-day trip along the Pacific Coast in the interest of 
the above mentioned companies 

The Tllinois Stoker Co., Alton, Tll., has issued a catalog 
describing their chain-grate stoker and including an analysis 
of practically all the different kinds of coal mined in this 
country. For each coal the moisture, volatile, fixed carbon, 
ash, sulphur and heat units are given. There is also given 
a table showing the evaporation per pound of coal and the 
pounds of coal per horsepower-hour for coals containing 7500 
to 14,500 B.t.u. per lb., and for efficiencies of boiler ranging 
from 50 to 80 per cent. This data should be very useful to 
all power-plant engineers, and a copy of the catalog will be 
gladly sent upon application. 

_.“Superheating” is the title of a 16-page pamphlet pub- 
lished by the Heine Safety Boiler Co., St. Louis. Mo. The first 
part of the pamphlet is a reprint of a paper from the “Jour- 
nal” of the Engineers’ Society of Pennsylvania, discussing 
the steam and fuel economy of superheating, the various de- 
signs of superheaters, the methods used for obtaining control 
of the temperature of superheat, and a brief description of 
the design and operation of the Heine superheater. The last 
part of the pamphlet is devoted to abstracts from the Trans- 
actions of the American Society of Mechanical Engineers on 
the effect of superheated steam on cast iron. These notes 
sive examples of the serious effects of fluctuating steam tem- 
peratures and excessive temperatures. Copies of this pam- 
phlet will be sent to engineers on request to the Heine.Safety 
Boiler Co., St. Louis, Mo. . 


Selling—P O W E R—Section 49 
ESAUVVANVOMLULELUOOOAUOQULAUSAQNQ000000EREOOOOOTOUUOUUUOGGAEONGQUONEGEEGERESTEUOUOUUAOOTAGNGEONGEREEA UOT AAN TG EEPENNT ERAN A AA ANAAGMEONUCENGTETUE UU eaNGgNGNUEON 
a = 
= = 
: WANTS : 
= Positions Wanted, three cents per word, each insertion = 
= Positions Open, five = a - - — = 
= For Sale, five i) ee a7 ay a7 = 
= Miscellaneous, ten - - - - sad = 


No abbreviated words allowed. 
Count three words for keyed address. 
All advertisements payable in advance. 


Copy should reac’: us not later than Tuesday 10 A. M., for ensuing 
week’s issue. Answers addressed 10 our care, 505 Pearl St., New 
York, will be forwarded. 

No information given by us regarding any advertiser’s address. 
Original letters of recommendation or other papers of value should 
not be inclosed to unkno-7n correspondent. 

No advertising accepted from any agency, association or individual = 
charging a fee for ‘‘resistration,’’ or a commission on wages of suc- = 
cessful applicants for positions. = 








peer 


POSITIONS OPEN 


SALESMAN—Thoroughly competent steam specialty sales-~ 
man; one that can sell high-grade goods. Address ‘*M.M. Co.,’ 
Power. 

CHIEF ENGINEER WANTED for an isolated electric plant, 
consisting of Curtis turbines, 3000 kw.; state age, experience 
and salary expected in application. P. 843, Power. 

CHIEF ENGINEER, large power plant; must be good me- 
chanic and understand prime movers thoroughly; give detail 
of experience and present work and salary. P. 857, Power. 


MASTER MECHANIC wanted for large pulp and paper mill 
now under construction; must have thorough knowledge of 
machinery installation; state experience and wages required, 
P. 856, Power. 

AGENTS to sell on commission mechanical draft blowers; 
prefer men who handle on similar basis sales of grate bars, 
tube cleaners or other boiler accessories; hustlers wanted; 
state experience and territory worked. P. 855, Power. 

POWER ENGINEER wanted for manufacturing company 
in southwestern New York, having practical experience with 
electricity, compound Corliss engine, surface condenser, 
pumps, ete; engineer responsible for power equipment and 
must be familiar with economy of operation of boiler plant; 
—. age, training, experience and salary requested. P. 854, 

ower. 


POSITIONS WANTED 


ALL-AROUND MACHINIST, thoroughly experienced on 
internal-combustion engines, now in charge of 700 kw. gas 
producer plant, desires change, assistant to chief large plant, 
or charge of medium size plant. P. W. 859, Power. 


FOR SALE 


22x48 BROWN CORLISS ENGINE, wheel 16’x27”, left-hand; 
condition like new; $800. Duzets & Son, Hudson Terminal, 
New York. 

KENNICOTT TYPE K WATER SOFTENER, 750 gal. per 
hour; never used; cheap; crated, ready for delivery. D. S. 
Holcomb, 60 Centre St., New York. 

WHITE & MIDDLETON GAS ENGINE, first-class condi- 
tion; bore 6%, 12 hp.; will sell very cheap; exceptional oppor- 
tunity. Write Frank F. Pels & Co., New Durham, N. J. 

METROPOLITAN ENGINE in very good condition, only 
been used a very short time; size, 10x14; will sell very cheap; 
exceptional opportunity for right party. Write Frank F. 
Pels & Co., New Durham, N. J. 

BOILERS—4-550HP Edgemore, 2-300KWB&W with Stok- 
ers, 5-225HP Heine, 4-200HP Stirling bargain, 2-180HP Heine, 
2-100 HP Heine Engines, Boilers, Generators, ete. Harold R. 
Wilson Machinery Co., 417 Pine Street, St. Louis. 

ONE 150-kw. unit, 600-volt, three-phase, 60-cycle General 
Electric generator; belted to Westinghouse compound engine; 
one 150-hp. Westinghouse compound engine for belt drive; 
one Ingersoll-Sergeant steam driven air compressor; capacity, 
258 cu.ft. per minute. F. S. 838, Power. 

ON ACCOUNT OF CHANGING OVER from heavy work to 
light work on a group of buildings, we have for sale 650 hp. 
in boilers of a total plant capacity of 1250 hp.; these boilers 
are about 12 years old and are in good condition, and a Green 
chain grate automatic stoker goes with them. They are de- 
signed for 150 lb. steam pressure, and the specifications are 
as follows: Two 250-hp. Stirling boilers, Stirling Print D-8542; 
one 150-hp. Stirling boiler, Stirling Print D-1492; chain grate 
stoker shown on Green Engineering Co.’s Drawing C-207. 
Address the Youngstown Sheet & Tube Co., Youngstown, Ohio. 


MISCELLANEOUS 


PATENTS SECURED—C. L. Parker, Patents, 
Washington, D. C. 904 G St. 


: WANTED—GENERATOR AND ENGINE of 150-kw. capa- 
city; must be in first-class condition; give description and 
how long in use. M. 849, Power. 

WANTED—MACHINERY CATALOGS for file at Pacifie 
Pass Coal Fields, Ltd., via Bickerdike, Alta., Canada, and at 
Central Office, Hull Building, Lethbridge, Alta. 


A FIRST-CLASS GERMAN MANUFACTURING AND SELI 
ING CORPORATION for years engaged in manufacturing in- 
dustrial filters, tanks, and their accessories, has increased its 
plant and wishes to have the exclusive rights in Germany to 
eo man — — - few patented steam plant and water 
s y specialties; references exchange . ate “' 
er, See: Sy ee ee anged. Send catalogs, in- 
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THE WAIL OF THE ROTATIMI 











You must sometime have heard the parrot 
song of our imitators—‘‘it’s just as good as 
AMERICAN QUALITY, and MUCH cheaper.”’ 

There used to be choruses of _ sales-birds 
singing this lay wherever they could get audi- 
ence. 

You don’t hear it now because TIME the 
one sure way of always proving that a cheap 
article is useless, has proven that AMERICAN 
QUALITY products are cheaper in the end 
than cheap imitations would be if they were 
GIVEN to you. 

One of the many proofs we have of this is in 
the number of requests we have had to exchange 
the imitator’s so-called Thompsons for our 
genuine American-Thompson Improved Indi- 
cators. 

EVERY Engineer should have an Indicator :— 
indicator diagrams are a trade-mark of the 
craft—and the BEST is the only one to buy. 

When we offer you our American-Thompson 
Improved Indicator on easy payments (we not 
only offer you the BEST but the original and 
only genuine J. W. Thompson) we do it ONLY 
to gain your good will and acquaint you with 
the meaning of AMERICAN QUALITY. 








Send for ‘‘PROGRESS” (by Hubbard) and 
our INDICATOR BOOK. Mention both. 


American Steam Gauge & Valve Mfg. Co. 


Camden Street Boston, Mass. 























